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Introduction

1 INTRODUCTION

Anchor Environmental, LLC (Anchor) was retained by Occidental Chemical Corporation (Oxy)
and the Port of Tacoma (Port) to better characterize sediment quality conditions within
Segments 3 and 4 of the Hylebos Waterway in Tacoma, Washington. Though considerable
historical data are available within this area of the waterway, and were previously used by the
Hylebos Cleanup Committee (HCC), and the U.S. Environmental Protection Agency (EPA) to
develop preliminary remediation plans (HCC 1999), additional data were needed to address
specific remaining areas of uncertainty and to form a basis for prospective remedial design of
both waterway and embankment areas. For the purpose of this data report, “embankments”
are defined as nearshore cleanup areas between the shoreline (mean higher high water
elevation) and either the toe of the existing slope or the waterway property line, whichever is

encountered first.

The overall objectives for the data collection effort presented herein can be generally
summarized as follows:
¢ Determine how embankment remediation can be most appropriately integrated into the
overall remediation plan for Segments 3 and 4
e Verify whether natural recovery areas located within the main channel and adjacent
berthing areas will achieve cleanup standards without active remediation
e Refine and/or confirm the depth of contamination in prospective dredging areas, in
order to reduce uncertainties in the total dredge volume of Segments 3 and 4
¢ Identify the potential extent of habitat loss and assess whether mitigation would be
required
¢ Determine whether disposal of contaminated dredge material from Segments 3 and 4
has the potential to pose water quality concerns at the Blair Slip 1 nearshore confined
disposal site. To this end, a composite sediment sample from the prospective dredge
prism was analyzed using thin-layer column leach testing (TCLT) procedures. (Note that
at the time of writing of this Draft Data Report, TCLT testing is still ongoing; these data will be
presented as part of the final Segment 3 and 4 Data Report.)

A draft Work Plan/Sampling and Analysis Plan (WP/SAP) describing the work presented herein
was initially prepared and submitled to EPA and its consultants for review (Anchor 2001).

EPA’s comments on the draft WP/SAP were provided verbally in meetings held on June 14,

Draft Data Report 1 '\ZO October 2001
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June 20, and June 27, 2001. EPA’s requested changes to the draft WP/SAP, including collection
of additional samples in specific areas of the waterway, were incorporated into the WP/SAP

prior to initiating sample collection.

With the exception of tributyltin (TBT) analysis, all sampling and analysis methods used in this
investigation were consistent with those used by the HCC, as previously approved by EPA
(HCC 1999). However, the TBT analysis method utilized in the HCC investigation was based
on an earlier Puget Sound Estuary Program (PSEP) protocol, which has since been substantively
revised. Specifically, the earlier TBT method included filtering of sediment porewater prior to
TBT derivitization. As set forth in the current PSEP protocol (PSEP 1997) including the
Sediment Annual Review Meeting (SMARM) clarification paper update (Hoffman 1998),
filtering of sediment porewater is no longer considered appropriate for TBT analyses; the
current protocol utilizes a centrifuge process prior to TBT derivitization. All TBT analyses

presented herein were performed using the current PSEP protocol for TBT.

This report addresses all data collected, with the exception of TCLT data. When the TCLT tests
are completed (spring of 2002), these data will be incorporated into the final data report.

Sampling station locations are depicted in Figure 1. Marine Sampling Systems (MSS) provided
the sampling platform, and along with Anchor staff, collected sediment cores during field
activities. Anchor processed the sediment cores at the Rosa Environmental and Geotechnical
(REG) laboratory facility located in Seattle, Washington. Analytical Resources, Inc. (ARI),

located in Seattle, Washington, conducted the chemical analyses for the sediment samples.

This document summarizes the procedures followed and identifies deviations from the
WP/SAP. Sediment chemistry results are presented and compared with the Commencement
Bay Sediment Quality Objectives (CB/SQOs). The SQO for PCBs is 300 micrograms per
kilogram (ug/kg; dry weight hasis), as set forth in EPA’s 1997 Explanation of Significant
Differences (ESD) and in the PRDE Report (HCC 1999). The SQO for TBT is 0.7 ug/L (interstitial
porewater basis), as set forth in a letter to the HCC dated May 16, 1996 (EPA 1996) and in the
PRDE Report (HCC 1999), and recently confirmed through discussions with EPA (P. Contreras,

personal communication, October 3, 2001).
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2 REPORT ORGANIZATION

C This report presents the results of the sampling and analysis program as described in the project
B WP/SAP (Anchor 2001). This report is organized as follows:

¢ Section 1 - Introduction

e Section 2 — Report Organization

e Section 3 -~ Sampling Location Rationale

e Section 4 -~ Sampling Vessel and Location Control

e Section 5 — Surface Sediment Sampling Effort

e Section 6 ~ Subsurface Sediment Sampling Effort

e Section 7 — Sediment Chemical/Physical Analyses

e Section 8 - Thin Layer Column Leachate Test

e Section 9 — Discussion

e Section 10 — References

Figures and Tables compiling and illustrating the data are presented at the end of this

i document.

Q Appendices provide supporting project documentation and are organized as follows:
e Appendix A - Work Plan/Sampling and Analysis Plan
e Appendix B - Surface Sediment Collection Logs
¢ Appendix C - Subsurface Sediment Collection Logs
¢ Appendix D — Sediment Chemistry Data Validation Report
e Appendix E - TCLT Laboratory Report — Pending
e Appendix F - TCLT Chemistry Data Validation Report - Pending
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3 SAMPLING LOCATION RATIONALE

C This section addresses the rationale used in selecting locations for the surface and subsurface
sediment sampling effort identified in the WP/SAP (Anchor 2001). The WP/SAP is located in
Appendix A of this document. Surface and subsurface sampling locations were identified in the
WP/SAP (Appendix A; Figure 1), and their objectives are identified below:

e 16 surface sediment samples were collected in the vicinity of the Taylor Way Properties
area to address how embankment remediation in this area could be most appropriately
integrated into the overall remediation plan for Segments 3 and 4

¢ 10 surface sediment samples and 4 subsurface sediment cores were collected within
SMAs 301, 302, and 401 to help determine whether natural recovery areas located within
these main channel and adjacent berthing areas would in fact achieve cleanup standards
without active remediation

e 6 subsurface sediment cores were collected within prospective dredge areas to help
refine and/or confirm the depth of contamination within these areas in order to reduce
uncertainties in the total dredge volume of Segments 3 and 4

e 10 surface sediment samples and 6 subsurface sediment cores were collected within the

: C main channel areas to better define surface and subsurface chemical concentrations
) where sufficient historical data were lacking

e 8 subsurface sediment cores were collected for TCLT testing to help determine whether

disposal of contaminated dredge material from Segments 3 and 4 would have the

potential to pose water quality concerns at the Blair Slip 1 disposal site

C
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4 SAMPLING VESSEL AND LOCATION CONTROL

Surface and subsurface sediment sample collection were conducted off of the research vessel,
R/V Nancy Anne, operated under the direction of Mr. Bill Jaworski, owner of MSS. The R/V
Nancy Anne is an aluminum, flat deck, 36-foot long, 14-foot wide catamaran vessel with twin
120-horsepower engines, and a draft ranging from 18 inches at the bow to 24 inches at the stern.
The vessel is equipped with a 14-foot high hydraulically operated A-frame with boom, a
variable speed winch (3,000 pound capacity with speeds of 1 to 3 feet per second), and 270
square feet of deck space. The vessel is also equipped with a pilot house, seawater pumps,

differential global positioning system (DGPS), and a depth sounder.

Horizontal positioning at each sampling location was determined using an on-board Trimble
DGPS with a Northstar GPS unit as backup when necessary. Station positions were reported in
latitudinal and longitudinal coordinates (North American Datum [NAD] 83) to the nearest 0.1
second. The accuracy of the horizontal coordinate system is within 3 meters. Vertical elevation
of each sampling station was measured using a fathometer or lead line and converted to mean
lower low water (MLLW). Tidal elevations were determined using measured data from the
National Oceanographic and Atmospheric Administration’s (NOAA's) automated tide gage

located in Commencement Bay, Tacoma, Washington.
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5 SURFACE SEDIMENT SAMPLING EFFORT

This section provides summaries of the sample collection procedures, sample processing
procedures, field quality assurance samples collected, and any deviations from the sampling
plan associated with the surface sediment samples. Anchor personnel coordinated all surface

sediment sample collection activities.

Sample containers, instruments, working surfaces, technician protective gear, and other items
with the potential of coming into contact with the surface sediment sample material must meet
high standards of cleanliness. All equipment and instruments in contact with the sediments
were made of glass, stainless steel, or polytetrafluoroethylene (PTFE), and were cleaned prior to
each day’s use and between sampling or compositing events. Decontamination of all items
followed PSEP protocols. The decontamination procedure follows:

e Pre-wash rinse with tap water

e Wash with solution of tap water and Alconox soap

¢ Rinse with tap water

e Rinse three times with distilled water

e Cover (no contact) all decontaminated items with aluminum foil

e Store in clean, closed container for next use if possible

The analytical lab provided certified, pre-cleaned, EPA-approved containers for all samples.
Prior to shipping, the analytical laboratory added preservatives to the sample containers, where

required, according to PSEP protocols.

Table 2 of the WP/SAP (Appendix A) lists the containers, preservation techniques, and holding
times for conventional, organic, and inorganic compounds necessary to meet the requirements
specified in PSEP protocols (PSEP 1997).

51 Summary of Sample Collection and Processing Procedures

Surface sediment samples from the 0 to 10-cm biologically active zone were collected for
chemical and physical testing using a van Veen grab sampler in accordance with PSEP
protocols (PSEP 1997). The sampler is patented and operated by MSS under the direction of
Mr. Bill Jaworski and has been effective in improving sediment penetration recovery. The

sampler utilizes a modified hydraulic hinged jaw assembly for sample collection. Upon
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Surface Sediment Sampling Effort

contact with sediments, the jaws are drawn shut to collect the sample. The sampler is used

to collect large volume, surficial sediment samples. Samples were collected in the following

manner in accordance with PSEP protocols:

Vessel was maneuvered to proposed location

Jaw assembly was decontaminated

Jaw assembly was deployed

The cable to the jaw assembly was drawn in taut and perpendicular

Location of the cable hoist was measured and recorded by the location control
personnel

The jaw assembly was drawn shut to collect the sediment sample to a penetration
depth of approximately 15-cm for a 0 to 10-cm grab

The sediment sample was retrieved aboard the vessel and evaluated against the
following PSEP acceptability criteria:

- van Veen sampler is not overfilled (i.e., sediment surface against top of sampler)
- Sediment surface is relatively flat, indicating minimal disturbance or winnowing
- Overlying water is present, indicating minimal leakage |

— Overlying water has low turbidity, indicating minimal sample disturbance

— Desired penetration depth is achieved

Overlying water was siphoned off and a stainless steel trowel or similar device was
used to collect only the desired sediment fraction from inside the van Veen sampler,
taking care not to collect sediment in contact with the sides/surface of the sampler
The desired sediment fraction from the inside of the van Veen sampler was placed in
a stainless steel container. When sufficient sample volume had been collected, the
sediment was homogenized using a stainless steel spoon

Homogenized sediment was placed immediately into appropriate pre-labeled
sample containers (certified, pre-cleaned) and placed immediately on ice for

transport to the appropriate laboratory

5.2 Field Quality Assurance Samples

Field quality assurance samples were collected to assess potential problems as a result of

sample processing in the field. One equipment rinsate blank and one field blank were

submitted to the laboratory for analysis. The purpose of the equipment rinsate and field

blanks was to assess the degree to which a parameter of interest was added or removed
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during field operations such as equipment decontamination procedures. The rinsate blank
was prepared by pouring distilled water over the decontaminated sampling and
compositing equipment into a pre-preserved sample jar. The field blank was collected by
pouring distilled water directly from its container into a pre-preserved sample jar. The
rinsate and field blanks were analyzed for metals, semivolatile organic compounds
(SVOCs), pesticides, and polychlorinated biphenyls (PCBs). No compounds or analytes
were detected in the equipment rinsate or field blanks (see Table 1.)

5.3 Deviations from the Sampling Plan

All surface sediment samples were successfully collected, with the exception of Station
T17A-8, where sampling was not performed. Station T17A-8 was located under a large log
raft for the duration of the sampling activities. However, because elevated PCB
concentration were detected at an adjacent sediment sampling location (T17A-7), this
deviation did not substantively affect the characterization of prospective cleanup

boundaries (see below).

All surface sediment samples were collected at their target locations indicated in the SAP,
cxcept for the surface sediment grab collected at Station T16A-1. There were large log rafts
tied up in the area that precluded sample collection at the originally intended location.
Therefore, Station T16A-1 was relocated 21.3 feet away from the target location. However,
this deviation did not affect the characterization of the areal extent of contamination in this

area.
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6 SUBSURFACE SEDIMENT SAMPLING EFFORT

This section provides summaries of the sample collection procedures, sample processing
procedures, field quality assurance samples collected, and any deviations from the sampling
plan associated with the subsurface sediment samples. Anchor personnel coordinated all

subsurface sediment sample collection activities.

Sample containers, instruments, working surfaces, technician protective gear, and other items
with the potential of coming into contact with the surface sediment sample material must meet
high standards of cleanliness. All equipment and instruments in contact with the sediments
were made of glass, stainless steel, or PTFE, and were cleaned prior to each day’s use and
between sampling or compositing events. Decontamination of all items followed PSEP
protocols. The decontamination procedure follows:

e Pre-wash rinse with tap water

e Wash with solution of tap water and Alconox soap

¢ Rinse with tap water

¢ Rinse three times with distilled water

e Cover (no contact) all decontaminated items with aluminum foil

e Store in clean, closed container for next use if possible

The following procedure was used to decontaminate sediment boring tubes prior to use:
¢ Rinse and pre-clean with potable water
e Wash and scrub the tubes in a solution of laboratory grade non-phosphate based soap
and potable water
¢ Rinse with potable water
¢ Rinse three times with distilled water

e Seal both ends of each core tube with aluminum foil

‘I'he analytical lab provided certified, pre-cleaned, EPA-approved containers for all samples.
Prior to shipping, the analytical laboratory added preservatives to the sample containers, where

required, according to PSEP protocols.
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Table 2 of the WP/SAP (Appendix A) lists the containers, preservation techniques, and holding
times for conventional, organic, and inorganic compounds necessary to meet the requirements

specified in PSEP protocols (PSEP 1997).

6.1 Summary of Sample Collection

Sediment boring samples were collected using a vibracorer. The vibracorer unit consists of
two contra-rotating electric motors encased in aluminum housing. An electric generator on
the vessel via a submersible tether cable powers the vibracorer. When energized, the motors

produce a high-frequency vibration capable of penetrating most unconsolidated strata.

The vibracorer was deployed from the bow of the vessel using an A-frame and winch
assembly. A 3.75-inch inside diameter decontaminated aluminum pipe was cut to the
appropriate length based on the sampling depth at each location and clamped to the
vibracorer. The vibracorer was deployed over the bow and sent to the bottom, where the
unit was then energized and lowered to the appropriate depth. When the target depth was
reached, the vibracorer was turned off and returned to the surface for sample processing.
During the coring operation, the penetration of the core pipe was continuously monitored.
The core was then capped and stored on ice for transport to the sectioning and compositing
site (REG).

The elevation of each boring station was measured. This was accomplished using a
fathometer or lead line to determine the depth at the sampling location. Tidal elevation at
each sampling location was corrected to MLLW using tide data obtained from the
Commencement Bay NOAA gaging station. When possible, each boring was driven just

past the deepest historical dredge depth at each location.

The core tube caps were removed immediately prior to placement into the coring device.
Care was taken during sampling to avoid contact of the sample tube with polentially
contaminated surfaces. Extra sample tubes were available during sample operations for
uninterrupted sampling in the event of a potential core tube breakage or contamination.
Core tubes suspected of having been accidentally contaminated were not used. Logs and
ficld notes of all core samples were maintained as samples were collected and correlated to

the sampling location map. The following information was included in this log;:
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 Names of field supervisor and person(s) collecting and logging in the sample

* Location of each boring station as determined by DGPS

e Date and time of collection

¢ Elevation of each boring station sampled as measured from MLLW

» Observations made during sample collection including: weather conditions,
complications, ship traffic, and other details associated with the sampling effort

¢ The sample station number as derived from Figure 1 and Table 3 of the WP/SAP
(Appendix A)

¢ Length and depth intervals of each core section and recovery for each sediment
boring as measured from MLLW

¢ Qualitative notation of apparent resistance of sediment column to coring

* Any deviation from the approved sampling plan

During deployment and retrieval of the coring device, care was taken to ensure that the end
of the core tube did not become contaminated. Core tubes longer than 3-feet were cut in
half to facilitate upright storage, with the exception of core tubes collected for TCLT. For
TCLT cores, core tubes were cut into 2-foot sections and were processed separately as
described in Section 7.1. 'The cut tubes were individually labeled. Core orientation was
marked on each tube. Labels identifying the core section were securely attached to the
outside of the casing and wrapped with transparent tape to prevent loss or damage of the
label. The core sections were stored upright in iced containers until they were processed at
REG.

6.2 Summary of Sample Processing

All working surfaces and instruments were thoroughly cleaned, decontaminated, and
covered with aluminum foil to minimize outside contamination between processing
samples. Disposable gloves were discarded after processing each station and replaced prior

to handling decontaminated instruments or work surfaces.

Each core section was documented as discussed below. A sediment description of each core
sample was recorded on the core log for the following parameters as appropriate and

present:
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¢ Sample recovery (depth in feet of penetration and sample compaction)

* Physical soil description in accordance with the Unified Soil Classification System
(includes soil type, density/consistency of soil, color)

e Odor (e.g., hydrogen sulfide, petroleum, etc.)

¢ Vegetation

e Debris

¢ Biological activity (e.g., detritus, shells, tubes, bioturbation, live or dead organisms)

¢ Presence of oil sheen '

* Any other distinguishing characteristics or features

After the physical characteristics of each core were documented, the native layer of each
core was identified, if clearly present. The number of samples submitted for chemical
analyses depended on the depth of the native layer. For cores where the native layer was
located within the top 4 teet of sediment, a 2-foot section of the core was collected

approximately 6-inches below the top of the native layer for chemical analyses. The

-purpose of these samples was to characterize chemical constituents below the apparent

native layer. For cores where the native layer was located below the top 4 feet of sediment,
the core was processed in 2-foot intervals below the surface, extending to a depth of 2 feet
below the native layer interface. For instance, if the native layer was identified at a depth of
8 feet below mudline, four discrete sediment samples were collected at the following
intervals: 2 to 4 feet, 4 to 6 feet, 6 to 8 feet, and 8 to 10 feet. Anchor worked with OCCT and
the Port to determine which of these samples were submitted for chemical analysis, and

which were to be archived for possible subsequent analysis.

6.3 Field Quality Assurance Samples

Field quality assurance samples were collected to assess potential problems as a result of
sample processing in the field. One equipment rinsate blank and one field blank were
submitted to the laboralory for analysis. The purpose of the equipment rinsate and field
blanks was to assess the degree to which a parameter of interest was added or removed
during field operations such as equipment decontamination procedures. The rinsate blank
was prepared by pouring distilled water over the decontaminated sampling and
compositing equipment into appropriate sample jars. The field blank was collected by

pouring distilled water directly from its container into appropriate sample jars. The rinsate
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and field blanks were analyzed for metals, semivolatile organic compounds (SVOCs),
pesticides, and polychlorinated biphenyls (PCBs). No compounds or analytes were detected
in the equipment rinsate or field blanks (See Table 1).

6.4 Deviations from the Sampling Plan
Sample collection and processing procedures for the subsurface sediment samples did not

deviate from the sampling plan (Anchor 2001).
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7 SEDIMENT CHEMICAL/PHYSICAL ANALYSES

Thirty-seven (37) surface sediment and 16 sediment borings were collected during the week of
July 9, 2001. The sediment borings were processed into a total of 30 individual subsurface
sediment sample intervals. All surface and subsurface sediment samples were submitted to the
analytical laboratory for analysis or archival. Eleven (11) subsurface sample intervals were
archived for possible future analysis. The surface sediment and subsurface sediment samples
were submitted to the laboratory with their own set of equipment rinsate blanks and field
blanks, for a total of two rinsate blanks and two field blanks for the entire project. All samples

were submitted to ARI of Seattle, Washington, for chemical testing. The validated chemistry
data are provided in Table 1.

7.1 Methods

All sediment samples were analyzed in accordance with the methods outlined in the
WP/SAP.

7.2 Deviations from the Sampling Plan

Based on initial sample results, archived surface sediment material was resubmitted to the
laboratory for porewater extraction and tributyltin (TBT) analysis (largely due to elevated
TBT concentrations detected at Station T23A-5). However, these archive samples were not
analyzed within the recommended holding time of 7 days for TBT porewater extraction.

Thus, the results from the archive sample TBT analyses are qualified (see below).

The original TBT results, along with the archived results are provided in Table 2. Two of the
original TBT samples (i.e., analyzed within holding times) were also reanalyzed with the
archive (beyond holding time) samples as a check on possible bias resulting from extended
holding times. The range in reported concentration ratios between the original and archive
TBT analyses of these two samples was used to develop a range of TBT concentrations that
were likely present in the original sample, accounting for possible loss of TBT during
extended holding times. This estimation approach appropriately compounded the
uncertainty of such TBT determinations. However, since none of the projected upper bound
TBT concentrations exceeded the CB/SQO for TBT ion in the archive samples (Table 2), this

deviation did not substantively affect the determination of cleanup boundaries.
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7.3 Data Quality Assessment

The overall data quality objectives for collection and chemical testing of sediment samples
were met, as set forth in the WP/SAP, with the exception of antimony results reported as
non-detected values. Matrix interferences were associated with the antimony analyses and
due to the low recoveries of the matrix spikes all antimony results reported as non-detected
values were rejected. All other data for this project are considered acceptable for use as

qualified. The data validation report is presented in Appendix D of this report.
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8 THIN LAYER COLUMN LEACHATE TEST - PENDING COMPLETION OF TCLT

8.1 Sediment Collection and Processing

Sediment boring samples for TCI.T were collected in the same manner as the sediment
borings for chemical/physical analyses, with the following exceptions:

e Sediment cores were cut into 2-foot sections

¢ Sediment cores were extruded at REG in a nitrogen chamber (oxygen-free

atmosphere)

To ensure container conditions remained anoxic, sample collection protocols included

capping, taping, and continuous icing of the core segments until delivery to REG.

Anoxic extrusion and processing of core samples followed standard REG procedures.

8.2 Groundwater Collection

To estimate the potential leachate quality from the Slip 1 nearshore confined disposal .
facility, site groundwater was used as the leach water in the TCLT. Groundwater was
collected in accordance with the Event 1C Sampling and Analysis Plan (SAP) Addendum
(SEA et al. 1996). Site groundwater was obtained from groundwater well HCC-1 located
adjacent to Slip 1 in the Blair Waterway.

8.3 Methods - Pending
8.4 Data Quality Assessment —- Pending

8.5 Results - Pending
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9 DISCUSSION
As set forth in the WP/SAP, screening-level benchmarks of sediment quality used for this

sediment characterization were based on the Commencement Bay Sediment Quality Objectives
(CB/SQOs). As discussed above, the applicable SQO for PCBs is 300 ug/kg (dry weight basis),
and the applicable SQO for TBT is 0.7 ug/L (interstitial porewater basis), as set forth in the
PRDE Report (HCC 1999) and supporting EPA documentation. Chemistry data along with the
CB/SQO chemical criteria are provided in Table 1 (see Table 2 for TBT determinations).
Chemical analytes/compounds that exceed the CB/SQO chemical criteria are also identified in
Tables 1 and 2.

As discussed above, considerable historical data are available for Segments 3 and 4 of the
Hylebos Waterway, and were previously used by HCC and EPA to develop preliminary
remediation plans (HCC 1999). Incorporating the Table 1 and 2 data will likely result in
modifications to these cleanup plans. A preliminary analysis of pending changes to these
remediation plans is provided in Figure 1, and is summarized by Sediment Management Area
(SMA) below:

e Tacoma Public Utilities (TPU) Natural Recovery Area (SMA 402). The preliminary
remediation plan for SMA 402 was natural recovery of an approximate 0.2-acre
intertidal embankment area (HCC 1999). Although slightly elevated (above CB/SQOs)
polynuclear aromatic hydrocarbon (PAH) concentrations were detected during this
study in the adjoining offshore channel area (Station AN-4102), lower PAH
concentrations (well below CB/SQOs) were detected at adjacent sediment sampling
locations. Similarly low PAH concentrations were also detected at Station 4102 during
the HCC’s 1996 sampling. A preliminary statistical analysis of the available data
suggests that the 95th percentile upper confidence limit of the mean concentration of all
recent samples collected within the immediate vicinity of Station AN-4102 is well below
the CB/SQOQO criteria. Thus, no action within the offshore channel area is indicated.
Accordingly, the prospective SMA 402 natural recovery area was not changed from that
presented in the PRDE Report (HCC 1999).

e Taylor Way Embankment (SMA 431). Elevated PCB, metal, and PAH concentrations
were detected in surface and subsurface sediments within this embankment area,

consistent with HCC (1999). Active remediation is required in this area. As generally
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described in the PRDE Report (HCC 1999), an embankment cap may be a suitable
cleanup remedy for this area. Such a cap could potentially be designed for SMA 431 to

avoid or minimize adverse impacts to aquatic habitat.

Taylor Way Waterway Area (SMA 421). Surface concentrations of PCBs and other
chemicals previously detected in this area were lower in this channel area during the
most recent sampling, consistent with natural recovery processes. A preliminary
dredging plan for this area, using assumptions consistent with those used in the
previous HCC (1999) plans, is summarized in Figure 1, and represents a prospective

removal volume from this open-water channel area of approximately 37,000 cubic yards

(cy).

Sound Refining Embankment (SMA 432). No sampling of SMA 432 was performed for
this study. However, samples collected in the adjoining offshore area were below
CB/SQO criteria, indicating that remedial actions in this embankment area are clearly

divisible from open-water actions.

Shoaling Area S44 (Station 3101). No surface sediment sampling of Shoaling Area 544
was performed for this study. However, samples collected in the adjoining offshore area
were below CB/SQOQO criteria.

Simons Natural Recovery Area (SMAs 401 and 441). Consistent with results from
SMA 421, surface concentrations of PCBs and other chemicals previously detected in this
area were lower in the channel SMA during the most recent sampling, consistent with
natural recovery processes. However, elevated concentrations of bis(2-
ethylhexyl)phthalate were detected in the nearshore area, consistent with previous
detections of this chemical at higher concentrations within the Simons embankment.
Since the embankment area was recently remediated (providing effective source
control), and consistent with the previous HCC (1999) plan, the prospective remedy for

this SMA is natural recovery, as summarized in Figure 1.

Buffalen Embankment (SMA 341). No sampling of SMA 341 was performed for this

study. However, samples collected in the adjoining offshore area were below CB/SQO
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criteria, indicating that remedial actions in this embankment area are clearly divisible

from open-water actions.

¢ Buffalen Channel Area (SMA 321). Elevated chemical concentrations are still present in
this area above CB/SQOs. Consistent with the previous HCC (1999) plan, the
prospective remedy for this SMA is dredging of approximately 2,000 cy, likely

contiguous with removal of the adjacent SMAs 301 and 322+, as summarized in Figure 1.

e Buffalen/Murray-Pacific Natural Recovery Area (SMA 301). Elevated TBT (unqualified
data) concentrations were detected in surface sediments in this SMA (Station T23A-5)
above prospective natural recovery action levels. A preliminary dredging plan for this
area, using assumptions consistent with those used in the previous HCC (1999) plans, is
summarized in Figure 1, and represents a prospective removal volume from this open-

water channel area of approximately 12,000 cy.

e Murray-Pacific Channel Area (SMA 322+). No sampling of SMA 322 was performed
for this study because a significant amount of data had been collected previously
(Anchor 2000). The prospective dredge plan for this area, summarized in Figure 1, is
consistent with the previous HCC (1999) plans, and also incorporates the results of
recent PSDDA sampling of the adjoining embankment. The prospective removal
volumes from open-water and slope areas in this SMA are approximately 48,000 cy and

33,000 cy, respectively.

More definitive remediation planning would occur during remedial design, following

completion of the TCLT.
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Figure 1

Sampling Locations and Prospective Cleanup Boundaries
Hylebos Waterway Segments 3 & 4

Port of Tacoma and Glenn Springs Holdings
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\ 1 INTRODUCTION
C.,»’ Anchor Environmental (Anchor) has been retained by the Port of Tacoma (Port) and

Glenn Springs Holdings (GSH) to develop an appropriate strategy for possible

expansion of Hylebos Waterway sediment cleanup areas into Segments 3 and 4 (see

Figure 1). This Work Plan identifies uncertainties associated with the scope of cleanup

within these areas, and describes the data collection activities required to fill key data

gaps.

C
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2 SEDIMENT REMEDIATION OPTIONS

The Port and GSH have discussed three different general concepts for sediment

remediation in this area of the waterway, corresponding to a range of potential sediment

dredging volumes, as summarized in Table 1 below.

Table 1. Summary of Prospective Dredge Volumes in Segments 3 & 4 of the Hyleb

Volume incy
Plus Dredging of

Base Dredging Natural Recovery Complete
Primary Sediment Remediation Areas Volume (as set  Areas Between Channel Dredging
IDescribed in EPA's Recent ESD & SOW: forth by EPA) Pierhead Lines  to Pierhead Lines
TPU Natural Recovery (SMA 402) N/A N/A N/A
Taylor Way (SMA 421) 62,000 62,000 62,000
Sound Refining Embankment (SMA 432) Capping Capping Capping
Sound Refining Shoaling Area (S44) 20,000 20,000 20,000
Simons Natural Recovery (SMA 401) N/A 22,000 22,000
Buffalen (SMA 321) 2,000 2,000 2,000
Buffalen/Murray Natural Recovery (SMA 301) N/A 12,000 12,000
Murray-Pacific Channel Area (SMA 322) 48,000 48,000 48,000
Murray-Pacific Embankment © 33,000 33,000 33,000
Subsurface Sediment Areas @ N/A N/A 100,000
[TOTAL DREDGE VOLUME 165.000 199.000 299.000

NOTES:

(a) Conservatively assuming that the final dredge cut is 2 feet below the deepest historical dredge depth.

(b) Based on preliminary Anchor redesign of the dredge cut in this area to avoid undercutting the existing bank and to m:
efficiencies. The volume of this SMA presented in the PRDE report was 86,000 cy. Depending on how embankment
remediation is integrated into the final design, the dredge volume in this area could be reduced to as low as 50,000 cy

(c) Based on PSSDA sampling, contaminated surface and subsurface sediments in this area are targeted for removal.

(d) Approximnate areas with clean surface sediments, underiain by subsurface sediments that likely will not meet PSDD/

Based on an initial review of prospective dredging volumes and implementation plans,
complete channel dredging between the pierhead lines within Segments 3 and 4 of the
Hylebos Waterway will likely prove to be impracticable (i.e., funding for the 3 scenario
presented above may be problematic). Thus, this Work Plan will focus on resolving
uncertainties associated with implementing one of the other remediation scenarios
outlined above (i.e., base dredging with or without natural recovery areas). Specific
areas of uncertainty to be addressed by this effort include:

e Determining how embankment remediation within the Taylor Way area (SMA 421)

can be most appropriately integrated into the overall remediation plan for this area,
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in order to achieve cleanup standards and concurrently minimize habitat mitigation
requirements and costs, and also minimize potential future encumbrances to
navigation. This objective will be achieved through the collection and evaluation of

17 surface samples immediately offshore of the Taylor Way Properties site.

¢ Determining whether natural recovery areas located within the main channel and
adjacent berthing areas (i.e., SMAs 301, 302, and 401) will in fact achieve cleanup
standards without active remediation. This objective will be achieved through the

collection and evaluation of nine surface sediment samples and two subsurface

sediment cores within SMAs 301, 302, and 401.

¢ Refining and/or confirming the depth of contamination in prospective dredging
areas, in order to reduce uncertainties in the total dredge volume of Segments 3 and
4. This objective will be achieved through the collection and evaluation of four

subsurface sediment cores within the prospective dredging areas.

¢ Determining whether disposal of contaminated dredge material from Segments 3
and 4 have the potential to pose water quality concerns at the Blair Slip 1 disposal
site. This objective will be achieved through the collection of eight subsurface

sediment cores for thin-layer column leach testing (TCLT).

Sampling station locations are depicted in Figure 1. The samples will be analyzed for

the parameters listed in Table 2.
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3 PROJECT TEAM AND RESPONSIBILITIES

The project team and responsibilities for tasks associated with the Segment 3 and 4
dredge design are as follows:

e Ms. Kim Magruder of Anchor will provide overall direction to the field sampling in

terms of logistics, personnel assignments, and field operations.

® Ms. Sally Fisher of GeoEngineers Inc., located in Tacoma, Washington, will be
responsible for logging the subsurface sediment samples, assisting with the

subsurface sediment sample processing, and collection of the groundwater sample.

e Mr. Mark Harris from Analytical Resources, Inc. (ARI), located in Seattle,

Washington, will be responsible for the sediment chemistry analyses.

¢ Mr. Harold Benny from Rosa Environmental and Geotechnical Laboratory (REG),
located in Seattle, Washington, will be responsible for the TCLT, sediment index

parameter analyses, and physical parameter analyses.
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4 SAMPLE COLLECTION AND PROCESSING

This section describes the number and type of samples to be collected, the sampling
schedule, the sampling platform, equipment decontamination procedures, and sample
collection and processing techniques for each sample type. All sample collection

activities will be coordinated by Anchor personnel.

A total of 26 surface sediment samples, 6 subsurface sediment cores (to be processed into
2 samples per core to yield 12 samples total), 8 subsurface sediment cores for TCLT, and
1 groundwater sample for TCLT will be collected as shown in Figure 1. Sample

collection activities are scheduled for the week of July 9, 2001.

Surface and subsurface sediment sample collection will be conducted off of the research
vessel, R/V Nancy Anne, which will be operated under the direction of Bill Jaworski,
owner of Marine Sampling Systems (MSS). The R/V Nancy Anne is an aluminum, flat
deck, 36-foot long, 14-foot wide catamaran vessel with twin 120-horsepower engines,
and a draft ranging from 18 inches at the bow to 24 inches at the stern. The vessel is
equipped with a 14-foot high hydraulically operated A-frame with boom, a variable
speed winch (3,000 pound capacity with speeds of 1 to 3 feet per second), and 270 square
feet of deck space. The vessel is also equipped with a pilot house, seawater pumps,

differential global positioning system (DGPS), and a depth sounder.

Horizontal positioning at each sampling location will be determined using an on-board
Trimble DGPS with a Northstar GPS unit as backup'if necessary. Station positions will
be reported in latitudinal and longitudinal coordinates (North American Datum [NAD]
83) to the nearest 0.1 second. The accuracy of the horizontal coordinates will be within 3
meters. Vertical elevation of each sampling station will be measured using a fathometer
or lead line and converted to mean lower low water (MLLW). Tidal elevations will be
determined using measured data from the National Oceanographic and Atmospheric
Administration’s (NOAA’s) automated tide gage located in Commencement Bay,

Tacoma, Washington.

Sample containers, instruments, working surfaces, technician protective gear, and other

items that may come into contact with sediment sample material must meet high
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standards of cleanliness. All equipment and instruments in contact with the sediments
will be made of glass, stainless steel, or polytetrafluoroethylene (PTFE), and will be
cleaned prior to each day’s use and between sampling or compositing events.
Decontamination of all items will follow Puget Sound Estuary Program (PSEP)
protocols. The decontamination procedure follows:

e Pre-wash rinse with tap water

e Wash with solution of tap water and Alconox soap

e Rinse with tap water

¢ Rinse three times with distilled water

e Cover (no contact) all decontaminated items with aluminum foil
e Store in clean, closed container for next use if possible

The analytical lab will provide certified, pre-cleaned, EPA-approved containers for all
samples. Prior to shipping, the analytical laboratory will add preservative, where

required, according to PSEP protocols.

Table 3 provides the recommended containers, preservation techniques, and holding
times for conventional, organic, and inorganic compounds necessary to meet the

requirements specified in PSEP protocols (PSEP 1997a).

Specific sample collection techniques for each type of sample are described in the

following sections.

4.1 Surface Sediment
Surface sediment samples from the 0 to 10-cm biologically active zone will be collected
for chemical and physical testing using a van Veen grab sampler in accordance with
PSEP protocols (PSEP 1997a). The sampler is patented and operated by MSS under the
direction of Bill Jaworski and has been effective in improving sediment penetration
recovery. The sampler utilizes a modified hydraulic hinged jaw assembly for sample
collection. Upon contact with sediments, the jaws are drawn shut to collect the sample.
The sampler is used to collect large volume, surficial sediment samples. Samples will be

collected in the following manner in accordance with the PSEP protocols:
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e Vessel will maneuver to proposed location

e Jaw assembly will be decontaminated

e Jaw assembly will be deployed

e The cable to the jaw assembly will be drawn in taut and perpendicular

e Location of the cable hoist will be measured and recorded by the location control

personnel

¢ The jaw assembly will be drawn shut to collect the sediment sample to a penetration

depth of approximately 15-cm for a 0 to 10-cm grab

* The sediment sample will be retrieved aboard the vessel and evaluated against the

following PSEP acceptability criteria:

van Veen sampler is not overfilled (i.e., sediment surface against top of sampler)

~  Sediment surface is relatively flat, indicating minimal disturbance or winnowing
- Overlying water is present, indicating minimal leakage

- Overlying water has low turbidity, indicating minimal sample disturbance

- Desired penetration depth is achieved

e Overlying water will be siphoned off and a stainless steel trowel or similar device
will be used to collect only the desired sediment fraction from inside the van Veen
sampler, taking care not to collect sediment in contact with the sides/surface of the

sampler

e The desired sediment fraction from the inside of the van Veen sampler will be placed
in a stainless steel container. When sufficient sample volume has been collected, the

sediment will be homogenized using a stainless steel spoon

e Homogenized sediment will be placed immediately into appropriate pre-labeled
sample containers (certified, pre-cleaned) and placed immediately on ice for

transport to the appropriate laboratory
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4.2 Subsurface Sediment

Sediment boring samples will be collected using a vibracorer. The vibracorer unit
consists of two contra-rotating electric motors encased in an aluminum housing. An
electric generator on the vessel via a submersible tether cable powers the vibracorer.
When energized, the motors produce a high-frequency vibration capable of penetrating

most unconsolidated strata.

The vibracorer will be deployed from the bow of the vessel using an A frame and winch
assembly. A 3.75-in. inside diameter decontaminated aluminum pipe will be cut to the
appropriate length based on the sampling depth at each location and clamped to the
vibracorer. The vibracorer will be deployed over the bow and sent to the bottom, where
the unit will then be energized and lowered to the appropriate depth. When that depth
is reached, the vibracorer will be turned off and returned to the surface for sample
processing. During the coring operation, the penetration of the core pipe is continuously
monitored. The core will then be capped and stored on ice for transport to the

compositing site (REG).

The elevation of each boring station will be measured. This will be accomplished using
a fathometer or lead line to determine the depth at the sampling location. Tidal
elevation at each sampling location will be corrected to MLLW using tide data obtained
from the Commencement Bay NOAA gaging station. Each boring will be driven just

past the deepest historical dredge depth at each location.

The following procedure will be used to decontaminate sample tubes prior to use:

¢ Rinse and pre-clean with potable water

e Wash and scrub the tubes in a solution of laboratory grade non-phosphate based

soap and potable water
¢ Rinse with potable water
e Rinse three times with distilled water

e Seal both ends of each core tube with aluminum foil
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The core tube caps will be removed immediately prior to placement into the coring
device. Care will be taken during sampling to avoid contact of the sample tube with
potentially contaminated surfaces. Extra sample tubes will be available during sample
operations for uninterrupted sampling in the event of a potential core tube breakage or
contamination. Core tubes suspected of having been accidentally contaminated will not
be used. Logs and field notes of all core samples will be maintained as samples are
collected and correlated to the sampling location map. The following information will
be included in this log:

e Names of field supervisor and person(s) collecting and logging in the sample
® Location of each boring station as determined by DGPS

e Date and time of collection

e Elevation of each boring station sampled as measured from MLLW

e Observations made during sample collection including: weather conditions,

complications, ship traffic, and other details associated with the sampling effort
o The sample station number as derived from Figure 1 and Table 4

e Length and depth intervals of each core section and recovery for each sediment

boring as measured from MLLW
¢ Qualitative notation of apparent resistance of sediment column to coring
¢ Any deviation from the approved sampling plan

During deployment and retrieval of the coring device, care will be taken to ensure that
the end of the core tube does not become contaminated. Core tubes longer than 3 feet
will be cut in half to facilitate upright storage, with the exception of core tubes collected
for TCLT. For TCLT cores, core tubes will be cut into 2-foot sections and will be
processed separately as described in Section 3.3. The cut tubes will be individually
labeled. Core orientation will also be marked on each tube. Labels identifying the core
section will be securely attached to the outside of the casing and wrapped with
transparent tape to prevent loss or damage of the label. The core sections will be stored

upright in iced containers.
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All working surfaces and instruments will be thoroughly cleaned, decontaminated, and
covered with aluminum foil to minimize outside contamination between processing
samples. Disposable gloves will be discarded after processing each station and replaced

prior to handling decontaminated instruments or work surfaces.

Each core section will be documented as discussed below. A sediment description of
each core sample will be recorded on the core log for the following parameters as
appropriate and present:

e Sample recovery (depth in feet of penetration and sample compaction)

¢ Physical soil description in accordance with the Unified Soil Classification System

(includes soil type, density/consistency of soil, color)
¢ Odor (e.g., hydrogen sulfide, petroleum, etc.)
e Vegetation
e Debris
e Biological activity (e.g., detritus, shells, tubes, bioturbation, live or dead organisms)
e Presence of oil sheen
¢ Any other distinguishing characteristics or features

After the physical characteristics of each core are documented, the native layer of each
core will be clearly identified, if present. The numbér of samples submitted for chemical
analysis will depend on the depth of the native layer. For cores where the native layer is
located within the top 4 feet of sediment, a 2-foot section of the core will be collected
approximately 6-inches below the top of the native layer for chemical analyses. The
purpose of these samples will be to verify that chemical constituents have not penetrated
the native layer and to confirm that native layer chemical concentrations are relatively
low. For cores where the native layer is located below the top 4 feet of sediment, the
core will be processed in 2-foot intervals below the surface, extending to a depth of 2 feet
below the native layer interface. For instance, if the native layer were to be identified at
a depth of 8 feet below mudline, four discrete sediment samples would be collected at

the following intervals: 2 to 4 feet, 4 to 6 feet, 6 to 8 feet, and 8 to 10 feet. Anchor will
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work with the Port and GSH to determine which of these samples are submitted for

chemical analysis, and which are to be archived for possible subsequent analysis.

4.3 Thin-Layer Column Leach Test Sediment

Sediment boring samples for TCLT will be collected in the same manner as the sediment
borings for chemical/physical analyses, with the following exceptions:

e Sediment cores will be cut into 2-foot sections

¢ Sediment cores will be extruded at REG in a nitrogen chamber (oxygen-free

atmosphere)

To ensure container conditions remain anoxic, sample collection protocols will include

capping, taping, and continuous icing of the core segments until delivery to REG.

Anoxic extrusion and processing of core samples will follow standard REG procedures.

4.4 Groundwater
To estimate the potential leachate quality from the Slip 1 confined disposal facility
(CDF), site ground water will be used as the leach water in the TCLT. Groundwater will
be collected in accordance with the Event 1C Sampling and Analysis Plan (SAP)
Addendum (SEA et al., 1996). Site groundwater will be obtained from the groundwater
well located adjacent to Slip 1 in the Blair Waterway.
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5 FIELD QUALITY ASSURANCE/QUALITY CONTROL

Field quality assurance samples will be used to evaluate the efficiency of field
decontamination pracedures. All field quality control samples will be documented in

the site logbook.

One rinsate blank and one field blank will be collected for each type of sampling
conducted (e.g., surface sediments, subsurface sediments, and groundwater). The
rinsate blank consists of rinsing down the sampling equipment after sample collection
and decontamination with distilled water (for sediments) or distilled deionized water
(for groundwater) and collecting the rinsate. The field blank consists of pouring the
distilled water (for sediments) or distilled deionized water (for groundwater) directly

into the sampling containers.
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6 SAMPLE TRANSPORT AND CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody forms will be used to track sample custody, which is an important
aspect of field investigation activities that documents the proper handling and integrity
of the samples. Custody seals will be placed on all sample shipment containers prior to
shipment in order to detect any tampering which may have occurred during transport.
All containerized sediment samples will be shipped to the analytical laboratory after
preparation is completed. Specific sample shipping procedures will be as follows:

¢ Each cooler or container containing the sediment samples for analysis will be

shipped via overnight delivery to the appropriate analytical laboratory

* Individual sample containers will be placed in a sealable plastic bag, packed to

prevent breakage and transported in a sealed ice chest or other suitable container

e The shipping containers will be clearly labeled with sufficient information (name of
project, time and date container was sealed, person sealing the container and

consultant’s office name and address) to enable positive identification

e Glass jars will be separated in the shipping container by shock absorbent material

(e.g., bubble wrap) to prevent breakage
e Ice will be placed in separate plastic bags and sealed

¢ A sealed envelope containing chain-of-custody forms will be enclosed in a plastic

bag and taped to the inside lid of the cooler

e Signed and dated chain-of-custody seals will be placed on all coolers prior to
shipping

Upon transfer of sample possession to the analytical laboratory, the persons transferring
custody of the sample container will sign the chain-of-custody form. Upon receipt of
samples at the laboratory, the shipping container seal will be broken and the receiver
will record the condition of the samples. Chain-of-custody forms will be used internally

in the lab to track sample handling and final disposition.
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7 DATA QUALITY OBJECTIVES

The overall data quality objectives for this investigation are summarized in Table 5. The

laboratory quality control sample analysis frequencies are provided in Table 6.
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8 THIN-LAYER COLUMN LEACH TESTING

A composite sediment sample representing the material to be dredged will be submitted
for TCLT to evaluate chemical mobility through the dredge material at the proposed
nearshore disposal site (Slip 1). TCLT methods used in the evaluation of chemical
mobility for the Hylebos Event 1C Phase I and Phase II events (SEA et al., 1996) will be

followed.

A subsample of the sediment composite will be submitted to ARI for the analysis listed
in Table 7. In addition, the following physical tests and partitioning parameters will be
conducted on the TCLT sediment composite:

o Atterberg limits

Specific gravity

Consolidation

Shear strength
¢ Cation exchange capacity (CEC)

In order to assess chemical stability of the leach water over time, the anaerobic sitewater
will be monitored for the parameters listed in Table 7. During the TCLT, method
performance will be assessed by examining rinsate and duplicate analyses collected

during the test.

Porewater obtained from the leachate test will be submitted to ARI for the analysis of

the parameters listed in Table 7.

Segments 3 & 4 — Dredge Design : May 4, 2001
Work Plan/Sampling and Analysis Plan
Phase I Hylebos Mouth Cleanup 15 J* 01-049-11



s

|
Q J’
1/‘

9 CHEMICAL/CONVENTIONAL ANALYSES

ARI, an Ecology-certified laboratory located in Seattle, Washington, will conduct all
physical and chemical testing except for Atterberg limits, specific gravity, consolidation,
shear strength, CEC, and grain size distribution, which will be analyzed by REG, a
geotechnical laboratory located in Seattle, Washington. All chemical/physical testing
will adhere to the most recent PSEP quality assurance/quality control (QA/QC)
procedures (PSEP 1997b) and PSEP analysis protocols. Metals and organic compounds
will be analyzed according to the guidelines provided in PSEP (1997c) and PSEP (1997d),
respectively. Method 9060 (EPA 1986) will be used for the analysis of TOC because the
analytical method for TOC in PSEP (1986) is now out of date (PTI 1995). Atterberg
limits, specific gravity, consolidation, shear strength, and CEC will be analyzed
according to American Society for Testing and Materials (ASTM) methods. The

analytical methods and target detection limits are presented in Tables 2 and 7.

In addition to the field QA/QC procedures that will be implemented (Section 5), one of
the samples submitted for chemical analysis will be analyzed as a laboratory matrix
spike/matrix spike duplicate (MS/MSD). Additional laboratory quality control will
include method blanks, method blank spikes, surrogate compound analysis, and

standard reference material analysis.
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10 DATA VALIDATION AND REPORT PREPARATION

Data packages will be checked for completeness immediately upon receipt from the
laboratory to ensure that data and QA/QC information requested are present. Data
quality will be assessed using current EPA and Ecology protocols by considering the
following:

e Holding times

* Surrogate spike results

* MS/MSD or MS/Duplicate results

» Standard reference material results
e Method blanks

e Detection limits

The data will be validated in accordance with the project specific data quality objectives
described in Section 7 and EPA’s functional guidelines for the validation of organic and
inorganic data (USEPA Contract Laboratory Program National Funtional Guidelines for
Orgunic Data Review, February 1994; USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review, February 1994).

A Refined Remediation Plan containing the results of the surface sediment, subsurface
sediment, and TCLT samples will be submitted to the Port and GSH for review. Data
that exceed applicable sediment or water quality criteria will be highlighted in data
tables. Bold text or other highlighting tools will be used to identify criterion
exceedances, and to enable legible copies of this information. A narrative of quality
assurance results and all quality assurance data will be attached to the Refined

Remediation Plan as an appendix.
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Table 2. Chemical/Physical Analysis Methods and Target Detection Limits

Sample
Target Preparation Sample Cleanup Analytical
Parameter Detection Limits| Method Method Method
m’mﬂs i i P e e B e :U(,’, i s G G e Sk
Conventionals
Total solids in % NA - --- EPA 160.3
Grain size in % 0.10% - - PSEP
Total organic carbon in % 0.015% --- - EPA 9060
Metals
Antimony 15 mg/kg dry EPA 3050 - EPA 6010
Arsenic 10 mg/kg dry EPA 3050 == EPA 6010
Cadmium 0.40 mg/kg dry EPA 3050 o EPA 6010
Copper 0.40 mg/kg dry EPA 3050 — EPA 6010
Lead 5.0 mg/kg dry EPA 3050 EPA 6010
Mercury 0.10 mg/kg dry ---2 —-- EPA 7471
Nickel 14 mg/kg dry EPA 3050 — EPA 6010
Silver 0.60 mg/kg dry EPA 3050 — EPA 6010
Zinc 0.80 mg/kg dry EPA 3050 -—- EPA 6010
Tributyltin in porewater 0.07 ug TBT/L Krone - EPA 8270/SIM
Low Molecular Weight Polynuclear Aromatic Hydrocarbons (LPAHs) :
Naphthalene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Acenaphthylene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Acenaphthene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Fluorene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Phenanthrene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Anthracene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
2-Methylinaphthalene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
High Molecular Weight Polynuclear Aromatic Hydrocarbons (HPAHs)
Fluoranthene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Pyrene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Benzo(a)anthracene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Chrysene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Benzo(b)fluoranthene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Benzo(k)fluoranthene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Benzo(a)pyrene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Indeno(1,2,3-cd)pyrene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Dibenzo(a,h)anthracene 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Benzo(g,h,i)perylene 20 ug/kg EPA 3550 ~EPA 3640 EPA 8270
Phthalates
Dimethyl phthalate 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Diethyl phthalate 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Di-n-butyl phthalate 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Butyl benzy! phthalate 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Bis(2-ethylhexyl)phthalate 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Di-n-octyl phthalate 20 ug/kg EPA 3550 FPA 3640 EPA 8270
Pesticides and Miscellaneous Extractables
4,4'-DDE 8 ug/kg EPA 3550 EPA 3640 EPA 8081
4,4-DDD 8ug/kg EPA 3550 EPA 3640 EPA 8081
4,4-DDT 8 ug/kg EPA 3550 EPA 3640 EPA 8081
Hexachlorobenzene 8 ug/kg EPA 3550 EPA 3640 EPA 8081
Hexachlorobutadiene 8 ug/kg EPA 3550 EPA 3640 EPA 8081




Table 2. Chemical/Physical Analysis Methods and Target Detection Limits

Sample
Target Preparation Sample Cleanup Analytical
Parameter Detection Limits Method Method Method
Polychlorinated Biphenyis (PCBs
CPA 3640 and EPA
Arochior 1016 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Arochlor 1221 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Arochlor 1232 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Arochlor 1242 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Arochior 1248 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Arochlor 1254 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Arochior 1260 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Arochlor 20 ug/kg EPA 3550 3665 8082
EPA 3640 and EPA
Total PCBs 20 ug/kg EPA 3550 3665 8082
Chlorinated Organic Compounds
1,2-Dichlorobenzenc 20 ug/kg EPA 3550 -== EPA 8270
1,3-Dichlorobenzene 20 ug/kg EPA 3550 -—- EPA 8270
1,4-Dichlorobenzene 20 ug/kg EPA 3550 i EPA 8270
1,2,4-Trichlorobenzene 20 ug/kg EPA 3550 - EPA 8270
Miscellaneous Extractables
Phenol 20 ug/kg EPA 3550 EPA 3640 EPA 8270
2-Methylphenol 20 ug/kg EPA 3550 EPA 3640 EPA 8270
4-Methyiphenol 20 ug/kg EPA 3550 EPA 3640 EPA 8270
2,4-Dimethyiphenol 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Pentachlorophenol 50 ug/kg EPA 3550 EPA 3640 EPA 8270
Dibenzofuran 20 ug/kg EPA 3550 EPA 3640 EPA 8270
N-Nitroso-diphenylamine 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Benzyl alcohol 20 ug/kg EPA 3550 EPA 3640 EPA 8270
Benzoic acid 200 ug/kg EPA 3550 EPA 3640 EPA 8270
Notes:

(a) The sample digestion method for mercury is described in the analytical method.




Table 3. Guidelines for Sample Handling and Storage

Container Size and . . Preservation
Sample Type Type Holding Time Technique
Sedimenw‘,-~ SR i R e -~
Grain size 16-0z Glass 6 months Cool/4°C
. (4]
Total solids 4-07 Glass (combined) 7 days Cool/4°C
Total organic carbon 28 days Cool/4°C
6 months;
Metals 4-0z Glass 28 days for Hg Cool/4°C
7 days from
2 X 32-0z Glass collection to Cool/4°C/zero
Tributyltin porewater analysis headspace
Semivolatile Organics 16-0z Glass 14 days Cool/4°C
{combined)
PCBs 14 days Cool/4°C




Table 4. Hylebos Segment 3 & 4 Subsurface Sediment Sample Jar Matrix

g Grain size TS/TOC Metals SVOCs/PCBs
", |sample ID 16-0z Glass 4-0z Glass 4-0z Glass 16-0z Glass
T3 e : S W s B il i

AN-4102

| T16A1

T16A-6A

T16A-6B

AN-321C

AN-321D

AN-3111

Note:
PCBs - Polychlorinated biphenyls
SVOCs - Semivolatile organic compounds
TS - Total solids
TOC - Total organic carbon

)




Table 5. Data Quality Objectives

Parameter Units Precision Accuracy | Completeness
Sediments .

Grain size % +20 RSD? NA 100%
Total solids % £10 RPD" NA 100%
Total organic carbon % +20 RPD | 65— 135 %R" 100%
Metals mg/kg +20 RPD | 65— 135 %R 100%
Tributyltin ug TBT ion/L | +40 RPD | 50 — 140 %R 100%
Semivolatile organics pa/kg +40 RPD | 50 - 140 %R 100%
Pesticides/PCBs pa/kg +40 RPD | 50 - 140 %R 100%
Notes:

(a) Relative standard deviation.
(b) Relative percent difference.
(c) Percent recovery.

NA - Not applicable.
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Table 7. Analyte List for TCLT Porevolumes (in ug/ L)

Water Quality Target
Parameter Criteria Detection Limitsl
TCLT Leachate :
Metals
Arsenic 36 2.0
Cadmium 9.3 2.0
Chromium (total) 50 5.0
Copper 3.1 2.0
Lead 8.5 3.0
Mercury 0.025 0.010
Nickel 8.2 5.0
Silver 1.9 0.10
Zinc 81 10
Tributyitin (ion) 0.37 0.02
Low Molecular Weight Polynuclear Aromatic Hydrocarbons (LPAHS)
Naphthalene 2350 (acute) 1.0
Acenaphthylene NA 1.0
Acenaphthene 710 1.0
Fluorene NA 1.0
Phenanthrene 4.6 1.0
Anthracene NA 1.0
2-Methylnaphthalene NA 1.0
High Molecular Weight Polynuciear Aromatic Hydrocarbons (HPAHS)
Fluoranthene 16 1.0
Pyrene NA 1.0
Benzo(a)anthracene NA 1.0
Chrysene NA 1.0
Benzo(b)fluoranthene NA 1.0
Benzo(k)fluoranthene NA 1.0
Benzo(a)pyrene NA 1.0
Indeno(1,2,3-cd)pyrene NA 1.0
Dibenzo(a,h)anthracene NA 1.0
Benzo(g,h,i)perylene NA 1.0
Phthalates
Dimethyl phthalate NA 1.0
Diethyl phthalate NA 1.0
Di-n-butyl phthalate NA 1.0
Butyl benzyl phthalate NA 1.0
Bis(2-ethylhexyl)phthalate NA 4.0
Di-n-octy! phthalate NA 2
Pesticides and Miscellaneous Extractables
4,4'-DDE 0.001 0.004
4,4'-DDD 0.001 0.004
4,4-DDT 0.001 0.004
Hexachlorobenzene NA 0.002
Hexachlorobutadiene 32 (acute) 0.002




Table 7. Analyte List for TCLT Porevolumes (in uﬁg_/ L)

C Water Quality Target
/" |Parameter Criteria |Detection Limits]
Polychiorinated Biphenyils (PCBs)
Arochior 1016 0.03 0.04
Arochior 1221 0.03 0.08
Arochlor 1232 0.03 0.04
Arochior 1242 0.03 0.04
Arochlor 1248 0.03 0.04
Arochlor 1254 0.03 0.04
Arochlor 1260 0.03 0.04
Total PCBs 0.03 0.08
Chlorinated Organic Compounds
1,2-Dichlorobenzenc NA 1.0
1,3-Dichlorobenzene NA 1.0
1,4-Dichlorobenzene NA 1.0
1,2,4-Trichlorobenzene NA 1.0
Miscellaneous Extractables
Phenol 5800 (acute) 2.0
2-Methyiphenal NA 1.0
4-Methylphenol NA 1.0
2,4-Dimethylphenol NA 3.0
Pentachlorophenol - 7.9 5.0
Dibenzofuran NA 1.0
N-Nitroso-diphenylamine NA -1.0
C 1 | Benzyl alcohol NA 5.0
| Benzoic acid NA 50

Note: For some analytes/compounds, sample volume limitations preclude the laboratory's
ability to meet the water quality criteria.




APPENDIX B

SURFACE SEDIMENT COLLECTION LOGS

Draft Data Report »\ZQ October 2001
Segments 3 & 4 Hylebos Waterway i 010049-11
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Project Name:

ENMVIROMNMENTAL, L.L.C.

1 ¥ hex 3[4y

ANCHOR Surface Sediment Field Sample Record

Sh:ppmg Date ? f’/-r/c(

Project No: O A -l TZ—  station ID: TI4A4-3

L

QT\,.‘,L.*,‘Z)“. WU ven B

L e [:—Gv Voo WAL

7
Sampling Crew: Da,y\ ue,.\,“_;,-"‘:‘b-q
j -

Erain

s marie!

Analysis: / BNAs / VOCs / @?/ Pest/ Herb / TBTs / Diox-Furans { SV/& s
/
5/

/ TVS / Ammonia / Suifides
(ercle Appropnate Analyses)

; Sampling Vesset: fapnC Sampling Method: 11 4o i o Vo Ve s
1 Subcontractor(s): N Le .. v, (e ¢ o, 28 (BE] K\ 7
Station Coordinates: N/ Lat. 4 7% 1. 373 ‘N Weather: E"!" Cleeda _“TL(/ —
E/W/long 122°22.£316 W v S esE D)
Datum: Mﬂ@/ WGS 84 Zone: wooud SRS & SE
Sample Number: ] -/ P[A» [

eW

k.N

\

@)

Field Test Resuits Comments:
Salinity: ppt
Armimonia: mg/L
Grain Size: ml Coarse: ______ mi Fines:
Mipims  Ope=  —43' +7.63="35.1' £/1G[d] K veldAef
Grab Number: Water Depth: _ 4 3 d Penetration Depth: £~ & WA Time: @‘l

Bioassay / (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle) Sule. OL2Y
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble . J(c.’" D.O. ‘ n H2S 3 A g bzl
gr "el & wwégé -’C. “w\_ slight Petroleum
@ MF Ly E} ! } black moderate other:

fsirday brown strong
forganic matter brown surfgce overwhelming

ey
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroieum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Woater Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.C. none H28
gravel gray slight Petroleum
sand CMT black moderate ~ other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bicassay / Chemistry (circle)  AVS/SEM: Total Sulfides: VOC Sample_(circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
... {cobble D.O. none H2S
( J gravel gray slight Petroleum
~"{sand CM F black moaerate other:
siit clay brown strong
organic matter brown surface overwhelming

-

Recorded by: 'V ¢ l't
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L
Project Name: [*t-vg b boe ?’7/"/

ENVIROMMENTAL, L.L.C,

ANCHOR Surface Sediment Field Sample Record

L UNTLMVE WAl . A

Shipping Date:  7/1y [c

Project No: & | CC + 9 -1 1 [ StationID: dn-4/; 2

4 ) A
Sampling Crew: qu }-}-jww LY Dr": L€

~,

H . ~ i
[ TS Iy ity € Cu 2/

Sampling Vessel: L[y v iwCy sirvaif

Sampling Method: w3~y

L by TN
Subcontractor(s):  OnCic. wios {1nsd)  (mn ol & ed®
Station Coordinates: N/Lat. 4?%it .6 367 Weather: ¢ 7A<r LS 77 w.owD S S¢
E/W/long. ;z2% 23.575) w
Datum: WAD B3 /WGS 84 Zone:
Sample Number: A N 4102 ,///_\\\
Analysis: Metals / BNAs / VOCs/ CBg/ Pest / Herb / TBTs / Diox-Furans ‘ED’OC/"",—“,
g rain Ske (TGB 1 TVS / Ammonia / Suffides —
(Circle Appropriate Analyses)
Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: ml Coarse: ml Fines:
ooz = 43,0+ 393 = 73S, 3 pwns wedalotap 819/
Grab Number: l Water Deptﬁ: 23 ; Penetration Depth: 272 <pL Time: 07 ' SY
Bioassay /‘ghewf]—é_\tw (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble e D.O. (fione ) H2S e 0 s
gravel 9"“‘0,\1 Tc;w w/Sc:«‘r 5?'5'“ > s::.q-r"t Petroleum ke trr e s B
Gmir €T {88y~ i Wl 'S S e g
and C M F 4 black moderate other: 71C3,
t sili clay brown strong
. brganic matter prown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S8
gravel gray slight Petroleum
sandCMF black moderate other: ,
siit clay brown strong
organic matter brown surface overwhelfning
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM,; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCMF plack moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides: VOC Sample (circle)
Sediment Type: Sediment Coior- Sediment Odor: ~|comments:
- jcobble D.O. none H2S
(_ ,,‘ gravel gray slight Petroleum
) sand CMF black moderate other:
siit clay brown strong
organic matter tbrown surtace overwheiming

Recorded by:




Coliection Late: ~77/¢ 77

’QZ_Q ANCHOR Surface Sediment Field Sample Record Shipping Date:  7/i¢ /¢
Project Name: tx_i,v\ W boe 2, /4 ProjectNo: C | CeHq | T2 Station ID:TISA-H
{\‘\ Sampling Cre“lllv: Dﬂr\; ‘.IUI\I»\M;E—SV DI\ Lt 1_’)‘ Cicroo Lo y’_,l-’/i.'.'/t o~ (."':\ N T2
/ Sampling Vessel: i/, {ayuicy finva L:" Sampling Method: sy oo oo P8k >
Subcontractor(s): v /i uvst tmge) Go ity T BE A
Station Coordinates: N/Lat. @7° i(-. S&Bp N Weather: ~ ‘oo (57T o.uy Skrs @ SE
E/W/long. 1229 L3 €434 o
Datum: Mb@ WGS 84 Zone:
Sample Number T/5 A -4 —
Analysis: Metas / BNAs / VOCs @2 / Pest/ Herb / TBTs / Diox-Furans %’Cc,;)
&Ey); in Size / 70O/ TVS / Ammonia / Sulfides —
(Circi& Appropriate Analyses)
Field Test Results Comments:
Saiinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:
MD;’ -ic.r"‘":},sg_ = =7 ’Q,?'[\w é‘\/'u:al?l*ue .?/IT/D/ £ 1
Grab Number: ' Water Depth: _{ J+  Penetration Depth: ZLZ < i Time:_/p 3%
Bioassm (circle)  AVS/SEM; Total Sulfides; VOC Sample (circie)
T ——
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.0. none ’/_;g,’s// SMANL w00 DG'&L{S’
gravel gray C@ Petroleum
ndCMF black moderate other:
C ™ Isilt clay b@ strong
,_/J organic matter ﬁfof\;n—éu.ﬁ@? averwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S8
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong .
organic matter brown surface overwhelming
Grab Number: ' Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: ~Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Suifides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Qdor: Comments:
"™ |cobble : D.O. none H28
C“/‘ gravel gray slight Petroleum
sand CMF black moderate other:
siit clay brown strong
organic matter brown surface overwheiming

Recorded by: DD <~ PTiH




coleclion Late. 7 lLi v’

@ ANCHOR Surface Sediment Field Sample Record * Shipping Date: I
P ENVIRONMENTAL, L.L.C. {
Project Name: [l»‘ Lﬁovv 7/"{' Project No: (& 1 CC44 ~1( T2~ Station ID: 7754~
. — -
' [ Sampling Clew: g, Urewai iCGEY) DA D¢ EinSors Ll (¢ o uistms
i Sampling Vessel: &{, Nanicy Awinsi{ Sampling Method: {4y A e AR
’ Subcontractor(s):  itxamsed (ASCY G0 v L
Station Coordinates: N/ Lat. 4% 15,5‘(';"57 Y Weather: fiiacr CS ™€ woup Ser &5
E/w/long. {Z2¥% 13.59387 W '
Datum: NAD 83 / WGS 84 Zone:

Sample Number: T { ﬁ A"’}
Analysis: gﬁxs / BNAs / VOCs / CT/se)/ Pest / Herb / TBTs / Diox-Furans <SS (O &45 )
TS/

e/ S / Ammonia / Sulfides
—
(Circle Appropriate Analyses)

Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:
NBLWE = [+ 17.0] = — 49,0 My Videdoty 916701 Ke

Grab Number: l Water Depth: ! 5 “;\ J’w Penetration Depth: 'Zﬁ SM Time: / (,/ ‘: —

Bioassay /(Chemisiry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:

cobble ot Ql‘_@/\ é@ H2S 2" RufE o Jaw s

gravel IS " gray slight Petroleum Ly g SHETTY

@ MF oo} ol ¢ black moderate other: S A6 S
Jsilt clay ' brown strong

organic matter m;u acl . overwhelming

————

Grab Number: Water Depth: Penetration Depth: Time:

Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:

cobbie D.O. none H2S

gravel gray slight Petroleum

sandCMF black moderate other:

silt clay bfévﬁ\ strong

organic matter d ﬁm overwhelming

Grab Number: Water Depth: Penetration Depth: Time:

Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:

cobble D.O. none H2S

gravel gray slight Petroleum

sandCM F biack muderate other:

silt clay brown strong

organic matter brown surface overwheiming

Grab Number: Water Depth: Penetration Depth: Time:

Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Coior: Sediment Odor: Comments:
-._copble D.0. none H2S

Yoravel gray slight Petroleum

“lsandCcMF black moderate other:

silt ciay brown strong

organic matter brown surface overwheiming

Recorded by: D TDELT




ENVIRONMENTAL, L.L.C.

ANCHOR Surface Sediment Field Sample Record

Collection Date: 7/12/ %!
Shipping Date: (7% {1

('.
C

4
C

Project Name: (L\-‘ L(],\)C,’7 3/‘-( Project No: & { €C A4~ -T 2 stationD: | |7 -
Sampling Crew: Disns HeNwes5Y  BAL D Lirwitis i (rootdnt
Sampling Vessel: {,; A AnCq AVE Sampling Method: 4 Jz.auis ¢ ELALS
Subcontractor(s): ) (Cida i Soy LASE) oot (BEC
Station Coordinates: N/Lat. o 7 /¢ SEL2 A Weather: Nigasr LXVYE . .on Sere o 4T
E/W/long. ;22" 23 4E&(Ew
Datum: 51{6}33 / WGS 84 Zone:

Sample Number: r lC A\‘ ‘8_“

Analysis: @ngs / BNAs / VOCs /
Gs/ G_@e /@TVS / Ammonia / Sulfides
(Circle Appropriate Analyses)

j——

] Pest / Herb / TBTs / Diox-Furans 6\,’ Coss

e

Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:

Mepngs =2+ 643 = 3.9 ms Veliderp §//9/07 Ko

Grab Number: I
Bioassay @mr:y\)

Water Depth: 3 fv—

Penetration Depth: Z

Time: [!. m

(circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. n?ne H2S lzc’_ J C'ZT -
gravel gray slight Petroleum o .
sand CMF biack moderate other: By N Jawis
~dsilt clay brown strong
Lrganic matter brown surface overwhelming
Grab Number: ;-)‘W\A S““"]’L-C& Water gve;)ft‘r; 'T-‘\z;a’\ MLLW penetration Depth: « (e Time: [/ 2 ¢
Bioassay / Chemistry (circle) AVS/SEM,; Total Sulfides; VOC Sample (circie)
Sediment Type: Sediment Color: S(_e_diment Odor: Comments:
cobbie Some brcr D.O. (none> H2S ond samyn d
gravel t«'r.:«. L (gray slight Petroleum  pust Ty o onle e
C MF N *> lblack moderate other: el 9 wa b
siit clay ber"g) strong } '
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CMF black moderate other:
siit clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circie)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Coior: Sediment Odor: Comments:
--.Jcobble D.O. none H2S
Gravel gray slight Petroleum
“lsana c M F black moderate other:
siit clay brown strong
organic matter brown surface |overwhelming
Recorded by: T ? 1 DPH—



N WS EIR WI RIS S DR

I ef vt

,\Zi ANCHOR Surface Sediment Field Sample Record Shipping Date:  2{/4(c |
. - S s — —
Project Name: LL\-\ @ hoes 7/4 Project No: & OO H-IL™] /Z_ StationID: { | A - X
—J N : : — |
[ sampling Crew: A HeWMESSY Did et DiCoermlid (2 ini GO v AN
Sampling Vessel: £/ MAxiCH ANt Sampling Method: 1£4 )it ¢ CTAD
Subcontractor(s).  PICE ST/ ((MSS ) CQVM)(BQ‘K\
Station Coordinates: N/Lat. 479 1, 5¢99 A/ ' Weather: ¢ ‘cag s~ GSVF D Sen€ &
E/W/long. jz2° 23 4H0R w i
Datum: NAD 83¥ WGS 84 Zone:

Sample Number: T / é AY ’} e
Analysis: {Metgls / BNAs / VOCs / @gs | Pest / Herb / TBTs / Diox-Furans %UOQ-;
T8/ 6in s e /0% / TVS / Ammonia / Sulfides
(Circle Appropriate Analyses)

Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: ml Fines:
PO = ol £ 19 = T a3 oy ViRt C €18 /ol it

Grab Number: { Water Depth: (. Y L Penetration Depth: 20 (A Time: /) : 2_&
Bioassay /CE;@ (circle)  AVS/SEM; Total Sulfides; VOC Sampie (circle)
Sediment T;p\e:"// Sediment Color: Sediment Odor: Comments:
cobble D.O. q H2s acd S SheLi
gravel gray siight Petroleum FrAES
MF black moderate other:

.|sitclay Daiie @ strong

organic matter ‘ brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM,; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleumn
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwhé!ming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Suifides: VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleurn
sand CM F hiack moderate other:
silt clay brown strong
organic matter brown surface overwheiming

Recorded by: Ty T DF("P '




,\ ANCHOR Surface Sediment Field Sample Record

'l ENVIRONMENTAL, L.L.C.

Project Name: ll\;ﬁh oo 7[ Y

UNCLUUVIHT LdAlG.

Shipping Date:

‘q

Project No: t

C{oeoHAq -t

MY A

Fegle

Station ID: T (A~ (

1
Sampling Crew:
Sampling Vessel:
Subcontractor(s):

Daw dipipessy , Dn € Ditesvsnd Biiam bévran

Bly NANCY dasdtd

Samphng Method: s Le W2 Lo

Dl nvitiv {p1ec)

frlif2

Gy e (A

Station Coordinates: N/Lat. ¥ 7€ 14, S75H " po Weather:  fanar (0 wasr, Gg e T SercSE
E/W/long. (22° 23 4745 "
Datum: N&D83) WGS 84 Zone:
Sample Number: T | / 4 ‘C-,
Analysis: etals / BNAs / VOCs /@9&/ Pest/ Herb / TBTs / Diox-Furans é\f‘a‘.‘,\,
L G(@e /G2 / TVS / Ammonia / Sulfides
(Circle Appropriate Analyses)
Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: ml Fines:
Mt =135+ 1S 94 = T o T el dgted  §)15 /pr e
Grab Number: {' Water Depth: ¢ 7. 2"5’ Penetration Depth: 28 C Vd Time: |} ! Yo
Bioassay /(Chemisgg(,) (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble o or DNO ne H2S Bt S
gravel ;*1,00'3 :PWZ ray slight Petroleum o .
sapd CM F ack moderate other: Zat “’S HELL FRALS T
¥ _ LD DB S
. fGiltclay brown strong
) organic matter {Brown surface > overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Seaiment Color: Sediment Odor: Ccomments:
cobble D.O. none H2S
gravel gray slight Petroieum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface ovenNheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
copble D.O. none H2S
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Cotor: Sediment Odor: Comments:
... |cobble D.O. none H2S
t “gravet gray slight Petroleum
lsandcMF black moderate other:
siit clay brown strong
organic matter brown surface overwheiming

Recorded by:

Dt DrH




f‘l ANCHOR Surface Sediment Field Sampie Record Shipping Date: (¢ 1{<(

T EWVIRONMENTAL, L.L.C.

i i 2 Cp . -
Project Name: LLH L,, \;O"—7 :,)_/L{ Project No: & | CCiefq —(( 'T Z_ StationID: T(LA~S

.‘? Sampling Crezlv: D dempeCén Dae D W (e s Doitianp (o e
it Sampling Vessel: pfy\j NM/wiy AN"\, R Sampling Method: fa 02000, ¢ Lot il
Q Subcontractor(s): Dy germ s (A58 ot {LETE
Station Coordinates: N/Lat. & 2° jé . SER ' M Weather: [y v Cupie ASYE Serge S
E/W/long. 422% 23 472t w/
Datum: "NAD B3 / WGS 84 Zone:
Sample Number: T | é/ /3( - ‘:» T
Analysis: Mgtal / BNAs / VOCs / fCBe / Pest / Herb / TBTs / Diox-Furans Cé iCC <
& G@e 1FQS) TVS / Ammonia / Sulfides N
(Circie Appropriate Analyses)
Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: ml Fines:
MubLpE = 25 ¢S 58 = TARS mMygao Niddeed £)0G)p) e
Grab Number: ___{ Water Depth: Z,Ct P Penetration Depth: LS/cm Time: jZ2:0 3
Bioassay @;ﬁ‘t’g/) (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. qrne> H2S bosud PEDLS v WS
grave! T gfa? slight Petroleum
sa MF black moderate other:
y ilt N brown  —._ strong
., Jorganic matter ¥ s (-2 ~§S own surfagV‘ overwhelming
C o 2
* }Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM,; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CM F biack moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Numoer: ___ Waier Deplh;_______ Penetration Depth:_____ Time: -
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobbie D.O. none H2S
gravel gray slight Petroleum
sandCMF biack moderate other:
silt clay brown struny
organic matter brown surface overwheiming
Grab Numper: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
| ’. cobbie D.O. none H2S
- Ve, |oravel gray slight Petroleum
C /} sand CMF black moderate * other:
~ Jsilt clay brown strong
organic matter brown surface overwheiming

Recorded by: | D -+ D ? H—




M;-V

ENVIRONMENTAL, L.L.C.

ANCHOR Surface Sediment Field Sample Record

Project Name: H»vil,,,\’ Wi 7/ o

Shipping Date:

Hrd{e

ProjectNo: Gl eU s q A T Z_ Station ID: T'1( A~

le

Sampling C'e‘”i Diai Hen vesy . DALE e o Stio fatopms Gy 24
Sampling Vessel: 4/, Min codayy Sampling Method: sle,,5, e pe i ¢ it
Subcontractor(s): Py C g/ Ly st ) Cele b (Bt
Station Coordinates: N/ Lat. #7% j¢-. 071G’ N Weather:
E/W/laong. 1229 22 4SS T2 W/
Datum: N&KD 83/ WGS 84 Zone:
Sample Number: T LE )z —L S —
Analysis: @letal§ / BNAS / VOCs /@3 / Pest/ Herb / TBTs / Diox-Furans f-,uOC—;
6579 3ize / FOC¥ TVS / Ammonia / Sulfides \~ -
(Circle Appropriate Analyses)
Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:
i: <o+ S = T34.9" v WUAEtL ¢ 115 )01 e
Grab Number: 1 Water Depth: L/ L £ Penetration Depth: .Z—gCLV\__ Time: {2/
BioassayV\Chemis;ry\ (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
T
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble L et Y ] D.O. none gv,g‘fl'fhég St JLE s
gravel R Drviee. |Oray shght _ Petroleum | Chencas
Tope .
sand CM F ack moderate other: Tuice” Snlpie vte
silt cla B£°_"!£‘..~> strong SBiee £ S
organic matter ({brownSurfaca overwhelming
———
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM:; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate other:
siit clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Seadiment Tvpe: Sediment Color: Sediment Odor: Comments:
cobbie D.O. none H2S5
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwhelming

™ -
Recorded by: '_,)D “+t

PrT




mv

1
ey

@ ANCHOR Surface Sediment Field Sample Record ét;ip—p—iﬁé Date: 3.4/ c'( ,

" ENVIROMMENTAL, L.L.C.

Project Name: N/“ e be= F/¢  ProjectNo: €1 CCHY -1 | Z-Station ID: A& 31) 3

7
Sampling Crew: _ Ny M v 3 Davi e RN Lt Srmntens
] Sampling Vessel: /.. Mabpvew o Sampling Method: 4l Dricae iy ¢ (ol
' Subcontracton(s):_ 7; (e wyd,j fimed) Civ i Bk ~ AW
Station Coordinates: N/Lat.  H 9% [ & ., 4G 35 "A) Weather: Blm y Cognn LYY= JOK TS _ﬁb”t
E/W/long. (22% 23174 W '
Datum: /NAD 83 / WGS 84 Zone:
Sample Number:  daj 2] 2 e
Analysis: gtas / BNAs / VOCs | ECB3 | Pest/ Herd / TBTs / Diox-Furans (PV/ ol
(s in stke / 7691 VS / Ammonia / Sulfdes —
(Circle Appropriate Analyses)
Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/l.
Grain Size: mi Coarse: mi Fines:
s T e = “S0, L 4 4 3:&4‘ - g o) Q ' !M A M &‘0 9 ) i )Dl /é;g,.,\_,
Grab Number: 1 Water Depth: S, 2. £r  Penetration Depth: 2‘(" ) Time: /3. (§
Bioassay Chémﬁi‘sst?y‘\'\\\ (circle)  AVS/SEM,; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments: AL
caobble D.O. (lnon H2S 1eVY Wik ddAS
gravel PR slight Petroleum
s2 dCMF moderate other:
silt Clay... strong
organic matter ™ ) brown surface overwhelming
S ———
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobbie D.O. none H2S
gravel gray slight Petroleum
sand CM F biack moderate other:
silt clay brown lstrong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight ‘ Petroleum
eandCMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides: YOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
copble D.O. - none H238
gravel gray slight Petroleum
sand CMF ’ black moderate other:
siit clay brown strong
organic matter brown surface overwhelming

Recorded by: T’ D + DPH"




LUCLUUN Ldlo.

Shipping Date: [ 14 )/' I

@ ANCHOR Surface Sediment Field Sample Record

D ENVIRONMENTAL, L.L.C.

Project Name: @L‘ﬂy\bo = ?7/ ¢f Project No: & { CCH g - T 2

cer 7y =7

Station ID: AN “4o°2L

! N
Sampling Crew: tivs Mepuroon Dace Dt o Poam (¢ unaa

Sampling Vessel: //y, N4 A,JNJ Sampling Method:

M Oyt iee (i

. - - - Y /
Subcontractor(s): DiCwinsies ML) v wiiia ! B)E‘SL\

Analysis: Wetg / PCBy/ Pest/ iox- 19

nalysis M;QS%SIVOCS EQ_B)'/ est .Herb/TBTs/Dlox Furans 6{, OC
QS)WE /@/ TVS / Ammonia / Sulfides
(Circle Appropriate Analyses)

N ——

Station Coordinates: N/Lat. 47°16.S30Y ' N WEAther: e (it b3 IC KT @ Nl
E/W/Long. 1225 23, /422 w p /MESTLY '
Datum: NAD B3/ WGS 84 Zone:
Sample Number: A s, -4 Q 2 -

Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: ml Fines:

Monre = 3.4 1 7331= T35 0 ww Vitdotiy 8)19/016a

Grab Number: {
S
Bioassay {Chemistry-.,
N

Water Depth: 3% M

Penetration Depth: Zﬁ [

Time: f.'YY

(circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.0. {none> H2S Vs = s 'l”\'"“?:‘
gravel gray slight Petroleum e J q -
sand CM F ack) moderate other: ; N4
@ %1% strong e b E
organic matter dbrown surface > overwheiming

—

Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.0. none H2S
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
copbbie D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Suifides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S8
gravel gray slight Petroleum
sand CM F black moderate other:
sift clay brown strong
organic matter brown surface ‘overwnelming
Recorded by: T D TP 1> H




\\

2

ENVIRONMENTAL, (.L.C.

Project Name: H—«1 L \)O‘;? ”%/ |

ANCHOR Surface Sediment Field Sample Record

Project No: ©

{ ¢S4 T Z- Station D

Shipping Date: (/Y [of

: AN"“{D(

Sampling Crew:
K Sampling Vessel:
Subcontractor(s):

Daw Ueyu,upS"‘), Bace Di1Cied vlors GHM ANOVRAN

2y Mamwes Ao

Sampling Method:

v o " ;
ID\C.L\,\)‘Q;J "r"JS\ EoO A [133{’“»)

HuNLW e G b

(Circle Appropriate Analyses)

in Siz€ /(TQO / TVS / Ammonia / Sulfides

Station Coordinates: N/Lat. 4 7% 1. 5297 N Weather: .
C/W/long. 122Y 23. (77§ W "
Datum: NAD 83/ WGS 84 Zone: "‘
Sample Number: AN -4 G )
Analysis: / BNAs / VOCs {PCBs/ Pest/ Herb / TBTs / Diox-Furans

N\
roe s \\@ '

woewez = 32.2 47384 = -39 pMips Valitat  $419/0) fa

Field Test Results Comments] #st4 Lupre ES™F I1LKTSENW |/
Salinity: ppt : '
Ammonia: ma/L
Grain Size: mi Coarse: ml Fines:

Grab Number: I Water Depth: }.Q 2Ffr  Penetration Depth: 2.5 ¢ Time: /4 05
Bioassay / Qﬁé?ﬁiétw y D (circle)  AVS/SEM; Totat Sulfides: VOC Sample (circle) -
Sediment Type: Sediment Color: Sediment Odor: Comments: pia St
cobbte 2 A . none 2 woer DEBMS
gravel g1 e Sp2 ‘ }wbn—-éf% Tight - Petroleum F—,,.;.;? Pi..fw‘rm,l,\ TER
léa MF . biack moderate other:
/ 5 cay  -rRYCE o brown strong
‘T fic matter m overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
|Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odar: Comments:
cobble D.O. none H2S
Igravel gray slight Petroieum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number:; Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none HZS
graveil gray slight Petroieum
sandCMF black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Recourded by: T/ D < D PH




R

%V

ENVIRONMENTAL, L.L.C.

Project Name: [:LL_\ 7 ‘90&7 "5’ /L/

ANCHOR Surface Sediment Field Sample Record

ProjectNo: ¢ ( & C

-
-~

Loheclon valte.
Shipping Date:

¢

bl
-t

/el
[releq

-y

-1

T Z StationID: 7204 -
i Foo- .
’ ) ‘Sampling Crew: /.0 uew,xu:'gi") Dace [)L{z b o j,‘\néuw L RN
C k/ Sampling Vessel: &/, aauen A . ~ Sampling Method: /14, oo 0 5,044
- Subcontractor(s): preieis i) L mes Ll taw | Pk )
. . . A - . B X N T .
Station Coordinates: N/Lat. &5 ¢, | SYHGL v Weather: 4. o « cwle TCF i€ TS v
E/W/ilong. 122% 23222 w
Datum: WAD B/ WGS 84 Zone:
Sample Number: 7T 2 G A~S -~ PP v N
Analysis: a1l / BNAs / vocS(@aa// t Her / TBTs / Diox-Furans/ =2 ¥V O—5"
(IS Qféin Sizb 17O/ TVS / Arimonia / Sufides
(Circle Appropriate Analyses)
Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mit Coarse: mi Fines:
— - —— 2 ) §
Pwoueg= 739 )+ T8 = 344 o Amiditey )19 )01 —
Grab Number: ! Water Depth: E Z { £y~ Penetration Depth: 2.3 Time: | 2 N z,é
Bioassay / ﬁemistry y (circle) ~ AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: ) Sediment Color: Sediment Odor: Comments:
cabble P L TFA D.O. {fione’ H2s Guupr oivue begidis,
Igrave! §it v Phatie|gray slight Petroleum Farvi S N %)
K u’V“ J (%) ~ SHATRRE b0} ( .
sandCMF" Ack moderate other: e FEELAL
n ( brown strong
' organic matter fown surface > overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circie)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCM F black moderate other:
siit clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry {circle)  AVS/SEM; Totai Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.C. none H2S8
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Totai Sulfides: VOC Sample (circie)
Sediment Tvpe: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H28
‘t “Jgravel gray slight Petroleum
“lsand CM F biack moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Recorded by: AR ol o




Collection Date: F//1z/<

¢\Zi ANCHOR Surface Sediment Field Sample Record Shipping Date: Fliqic

Project Name: (:L\,( Lo XvCD ~ 7;’;/1—( Project No: C ( C'C ¢4 -ll T Z- station ID: T2y A-2-

Sampling Créw; D o v 38 DOacg ek vinis Binim Cary 2,400
Sampling Vessel: g/ Aoy Agvi ,f’ Sampling Method:  aly py 230 ¢ £24/%
Subcontractor(s): 3, s wor ./ Cpies ) Geooims LEK
Station Coordinates: N/Lat. 4 7% (. S225 A) Weather: of, vy Lovntrt 70 ‘}f%»a 1678 & NV N
E/W/long. 122~ 2%. 2472 v,
Datum: (RAD B3 / WGS 84 Zone:
Sample Number: T Z (A -7 e
Analysis: Metals / BNAs / VOCs /PCBs) Pest / Herb / TBTs / Diox-Furans @C,9
%ﬁ /Wmmonia / Suifides e
(Circle Appropriate Analyses)
Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: _ mi Fines:
Mo = —29.9" + 72592 "9 5 wyo WWdze L gialp Koo |
Grab Number: [ Water Depth: 2‘!' & £ Penetration Depth: 2.€ ¢ 4 Time: /4 Y4
Bioassay rﬁw?n@ (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments: )
cobbie w -vg(;."ié = D.0. (?,/‘ @ wiud? Uchu s s/.‘i."v‘vm
Vs SR A gy B Srze)
gravel 5 Vv e AaATgray_o 4 t Btroleum )
sand CM F cn black moderate other:
Ié}clay T brown strong
.‘ organic matter m by overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H28
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM:; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCMF biack moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: ~Time:
Bioassay / Chemistry (circte)  AVS/SEM: Total Sulfides: VOC Sample (circle)
Scdiment Type: Sediment Color: Sediment Odor: Comments:
_fcobble D.O. none H2S
ilgravel gray slight Petroleum
sandCMF biack moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Recorded by: Do D? H



ANCHOR Surface Sediment Field Sample Record Shlppmg Date: ,,” e
T

'z

ENVIRONMENTAL, L.L.C, /‘{L( {a‘
Project Name: "“"' o &'v > 3/‘7/ ProjectNo: c ( &€ 4| | | 7 > Station ID: TEZO A
J Sampling CreW: DM “/'G”P’;\‘GKS"'\ N U e Sopn Bty C'C“JJLA;V‘
C \-,: Sampling Vessel: [y AAa/ €5 ANI.U Kl Sampling Method:  2Le i 4 Le¢. S 4%
Subcontractor(s): D ie ubin v (MECN (30 v tdn LE,&“((
Station Coordinates: N/Lat. ¢ 7% j&, 5351 'Al Weather: Lip e X (el Y= /iikze ALy
E/W/long. 225 £3.273% 7
Datum: MEDB3)WGS 84 Zone:
Sample Number: " 20 A = | o
Analysis: ﬂe.:alé’/ BNAs / VOCs £PCBs / Pest / Herb / TBTs / Diox-Furans % Lf OC/ P
S i $i2% LTOG/ TVS 1 Ammonia / Suifides -
(Circle Appropriate Analyses)
Fieid Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:
— - 3) s' -+ <y = = ~ ! -
fnveovwg=  SES+72.5) = ~NC mpgo Aae et $7095)00 I
Grab Number: ! Water Depth: 3¢, S fF~  Penetration Depth: 27 ¢ m Time: 1S\ Pk
Bioassay / m (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Cotor: Sediment Cdor: - comments:
cobble D0, none 128/ ey de beo o
gravel - @‘p < slight Petroleum o ‘_J ,—-:..c 2
|fand o] M F “black ; n:\oderate other: o A st
5 silt cla brown ) strong ; N ‘, BRI 328
\\ organic matter yerown surface overwheiming
}
" 1Grab Number: Water Depth: " Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Coior- Sediment Odor: Comments:
cobble D.O. none H2S
Fgravel gray slight Petroleum
sandCM F biack moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Coior: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCMF biack moderate other;
siit clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobbie D.O0. none H28
- |gravel gray slignt Petroieurn
‘ sand CMF black moderate other:
silt cltay brown strong
organic matter brown surface overwheiming
ND
Recorded by: [ h L D‘b




LUHTLUUN LUdalC, I
% f ANCHOR Surface Sediment Field Sample Record Shipping Date: /7y feq
Y ENVIRONMENTAL, L.L.C. {
Project Name: Project No: Station ID: T‘Sl—‘.- l

Sampling Crew: DA/ HEWAESSN  Biod B icicivse,y BRIAN Gy vitAs
Sampling Vessel: 2 /v AMdnic 4 A MU‘Q— Sampling Method: Mypa e cots LA

Subcontractor(s):_p ¢ e i usem (466  fryaan Lidre)

Station Coordinates: N/ Lat. 479 J . 579957 oS

Weather: neore4 Coidl 78 %

10 KTC O 0w

E/W/long. 2Z°23% $39C 'w

Datum: @/ WGS 84 Zone:

Sample Number: T/ é 4 - /
Analysis: (Metgls / BNAs / VOCs /€CBs/ Pest / Herb / TBTs / Diox-Furans
Gain Site IFOCY TVS / Ammonia / Sulfides
(Circle Appropriate Analyses)

UGC/ <

Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: ml Fines:
Moo TR0 4 1256 = T 1% 4 Mo Vellatp £)19 /01 e
Grab Number: ! Water Depth: 2. { FT Penetration Depth: _L&'\; “m Time: (S 1%
Bioassay / Qﬁe‘:r;nﬁry\\ (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble , D.O. / H2S SHEW A RALMAEN TS
gravel l\\q >| L H/ "’;Z:'EET dgg!? Petroleum Li".t(- MED vt u.:.L(,j
sand CM F ARACE 7""'" lack moderate other: Pepic
brown strong
j Jorganic matter <bkrd_wn surface)) overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circie)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.0. none H2S
gravel gray slight Petroleum
sand CM F biack moderate other:
silt ctay brown strong
organic matter brown surface overwhélming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.C. none H2S
gravel gray slight Petroleum
sand CMF black modorate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides: VOC Sample (circle}
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble DO. none H28
), {oravel gray slight Petroleum
sandCMF black moderate other:
siit clay brown strong
organic matter brown surface overwheiming

— — —
Recorded by: & W 1 UE U




~—

Coliection Date: 7 / 12/
\Z’ ANCHOR Surface Sediment Field Sample Record Shipping Date: = /,¢//¢ |

ENVIRONMENTAL, L.L.C,

Project Name: L‘L"f Kg.‘boc/ﬁ 27/‘(/ Project No: O | e CHY -y 1 Z station ID: TIQA—?

|
sampling Crew: [ tlean Gy DA O 1CIcu Sony B2 Ero ol

Sampling Vessel: 2./y N Cf A\ Sampling Method: Ay s sa, 1 e AR
Subcontractor(s): D¢ jepatens (MES ) &t ( BL‘K\
Station Coordinates: N/ Lat. 7% J{.SUHG2 "N T Weather: ovrey (oan 70 F ALTCE Mo
E/W/long. [2.2.% 23,357 w
Datum: MAD 83 / WGS 84 Zone:
Sample Number: — % -

Analysis: N@d/BNAs/ V’éCs @PestlHerb/ TBTs / Diox-Furans /< GOC 7‘\ .
@@e /@ TVS / Ammonia / Sulfides L e

(Circle Appropriate Analyses)

Field Test Resuits Comments:
Saiinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:
PropinEs ~39.07 443,05 = 200 i anlalot 8)i9/miEy
Grab Number: | Water Depth: 'Z/Ei ) Fr Penetration Depth:  "»_ { con Time: /' ﬁ o Z
Bioassayﬁemisj& (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble ( _ D.C. none S W Y
gravel et M5! bt 5'7)9 A v |9ray DB
sandCMF x;u.V’ k_—_ag q
ISHEClay brown strong
m: matter ‘m '0’9‘[ THIN overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Suifides; VOC Sample (circie)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobbie D.O. none H2S
gravel gray slight Petroleum
sandCMF black moderate other.
silt clay brown strong |
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
grave! gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM:; Total Sulfides; VOC Sampie (circie)
Sediment Type: Sediment Coior: Sediment Odor: Comments:
cobble D.O. none H28
gravel gray slight Petroleum
sand CMF black moaerate other:
silt clay brown strong
organic matter brown surface overwneiming

Recorded by: ‘TO D < ??H’




C

Collection Date: 7/ ;,/ c
ﬁ AN HOR Surface Sediment Field Sample Record Shipping Date: 17 /7y /¢

ERVIRURNMEREAL, Lob.

Project Name: l{—‘*] ILFU > ;‘ /D/ Project No: ciecAH4-il T2 Station ID: AN _/1!\{_/4
ir Sampling Crew: _Jnyy Werp ety Do D bty Pt dry GO o fany
Sampling Vessel: ;2 /\/ A M A_N N Sampling Method: é DRI e ¢ Ll he®
SUBCONIraCIONS): 1 g S0, |i58 ) Govicw L8
Station Cuordinates. N/Lal. 7Y% 65§32 Weather: . o CagR TO T [orerse MNU
E/W/long. 22% 23 . 34%(" LS 7 !
Datum: NAD 83 / WGS 84 Zone:
Sample Number: AA N H’ Y o~ o
Analysis: Kiet; s / BNAs / VOCs / é:gs) Pest / Herb / TBTs / Diox-Furans /’ﬁ\
F}‘ Pze @/ 'S / Ammonia / Sulfides 6:’6/5///‘”
(Circle Appropriate Analyses)
Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: m| Coarse: mi Fines:
D e = XA F 1359 = —35,S" nwaad ity 9)15 )01 1l
Grab Number: l Water Depth: 3 4.! £  Penetration Depth: ’ Time: k.32
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides: VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. . H2S : ‘/L’_{.
gravel gray slight ™~ Petroleum i R
sand CMF black moderate other: [av ‘)/L' { 09
) silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Z Water Depth: 34,2  Penetration Depth: Time: (g \3&
Bioassaym-‘ (circle)  AVS/SEM; Total Suifides: VOC Sample (circle)
Sediment Type: - |Sediment Color: Sediment Odor: Comments:
cobble (\) ‘7‘"‘"‘”\" ! /Q,K fione :ZS Skt (RAES S0
el (;;(,: . welgray ) slight etroleum W - P
9’::; CMF v c = BEcK moderate other: e prdizis
4 sult blay br, — strong -
Srganic matter q brm overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides: VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.C. none H2S
gravel gray slight Petroleum
sandCMF black moderate ather:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwheiming

Recorded by: D -1 L H




2 ANCHOR Surface Sediment Field Sample Record

T EMVIROMNMENTAL, L.L.C.

Coillection Late:

Hhefut
Shipping Date: !

Hi )G

v e

; 2/ . n o 1y -—

Project Name: (1. \(_ e, 574 ProjectNo: © |EC {41 TZ stationID: TJE ALy
' Sampling Crew: é_r’.ﬂN ",}":-,,N,'U'(";-)“\ rz".,' o bl o ";ll;",b\, [OTSRY) H’A——N

Sampling Vessel: (¢ {\/ M sl & 'Sampling Method: MM D de L, ¢ bl

Subcontractor(s): |4ty pr b x\ AN T R -

Station Coordinates: N/Lat. 477 { . i‘,' (' N Weather: /M um, '70\"',’{ (O eroE Mw
E/W/Long. (‘,L ‘_3;’331’2', W
Datum: NAD 834 WGS 84 Zone
Sample Number: 7~ A=t} R L
Analysis: detals / BNAs /VOCs (PCBS'/ Pest / Herb / TBTs / Diox- Furans/ d(/(; <
/T’S 1 Grgn Suze /TOCH TVS / Ammonia / Sulfides /
(Clrcle Appropriate Analyses)
Field Test Results Comments: ' a-leoan e toed Stk
Salinity: ppt T Lo b il
Ammonia: mg/L
Grain Size: mi Coarse: ml Fines:
P = = (Bl ¢ P = =] Pl i, ‘:4,[ ez N G/ M ——
Grab Number: 2 Water Depth: _I*'g {oer Penetration Depth: ”2 “ 21 Time: [ \ <:‘1‘
Bioassay. kCﬁemistDL,‘ (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble e ,’/_,_-——D .0. é?\’one 3 H2S M Lo ud) FEEXS
foravel Sl iy A .,g:ay—“ slight Petroleum | cyo Sewe$
sand C M F -ir+ biack moderate other: SNETN v
VT RNy

,gr EE) B% strong
Srganic matter (Brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroieum
sandCMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Suifides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobbie D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate otmer:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Totai Sulfides: VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sana C M F bilack moderate other:
silt clay brown strong
organic matter brown surface overwheiming

Recorded by:

T




T W R T AR,

Shipping Date: ~

LY 00

ANCHOR Surface Sediment Field Sample Record fie

q;’ ENVIRONMENTAL, L.L.C.
Project Name: {d, |o bz 2/ Project No: " { €+ |-l T2

Station ID: AV -4y

1 Sampling Crew:  Dan Mﬂw/t [$3 L/ e D jcinstn o ‘&JN (op 2
C \ Sampling Vessel: /¢ o U E Samphng Method: J/l,, Nt o
"y Subcontractor(s): 1., 'sy‘d CALESN  fovins g /é,_ K\
Station Coordinates: N/Lat.  ty7> ¢ (Lo qc, 0 A Weather: (¢ tas (O L Az S
E/Wilong. §Z2% 23,0310 W ! 4
Datum: NAD83? WGS 84 Zone:
Sample Number: 4 A/ -4 0 -
Analysis: M_‘taPs /BNAs / VOCs LJS/ Pest/ Herb / TBTs / Diox-Furans LL/ ey
(T84 We /’I‘OQ/ TVS / Ammonia / Sulfides ~
(Circle Appropriate Anaiyses)
Field Test Resuits Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: ml Coarse: ml Fines:
Moy s = 35534 eg7 s 3R 4w Viidke £ SA9/DIk
Grab Number: l Water Depth: 3 l E‘ ~r~ Penetration Depth: x Time: ¢ 7.3y
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides: VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobbie o D.o. none H2S TIMBEX. o, Jaw €
gravel i Bl: [ gray slight Petroleum
sand CM F \Q_"'L black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: 2- Water Depth: 3’,7 Vs Penetration Depth: 2.7 - 1. Time: pfr; 03
Bioassay / Gnﬁs——\ (circle)  AVS/SEM: Total Sulfides; VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none > Sor1g Wled DEBL S
gravel mw/’ij’ slight Petroleum on Sufacy
sandCMF " |black <im other:
ﬁsilt v T brown strong
orgamic matter W overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Suifides; VOC Sampie (circie)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCMF black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM:; Total Sulfides: VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
™ Joravel gray slight Petroleum
lsand CMF black moaerate other:
silt clay brown strong
organic matter brown surface overwheiming

Recorded by:

D




C

C

C

/
Collection Date: 7/134: |
A

R ANCHOR Surface Sediment Field Sampie Record Shipping Date: =i v, & ¢
S ENVIRONMENTAL, L.i.C. '
: . ( | . - r '?v 1 l_{ A - . . (,’ . . '
Project Name: (i-o i \ni- T/ & Project No: &« & v« ~4‘{ U= Station ID: AN -4 ¢
Sampling Crew: [ ), /Jm;,\,;zg,»; COnes Phcge e Son oo (v adn
Sampling Vessel: “/y gy fniel .Sampllng Method: A D e Goivass
Subcontractor(s): ek fubpa (W95 (g e (r,sc-" A:A\)
Station Coordinates: N/ Lat. o7 % /(. 4767 N Weather: (* 'C/K'r: oS b b
E/W/long. (225 22, Qee!l’w
Datum: NAD B34 WGS 84 Zone.
Sampie Number: A, -Yo & SN
Analysis: Metals / BNAs / VOCs /PGBs/ Pest / Herb / iox- C LN a
y: ﬁjs - s_.s iy %'S > e . erb / TBTs / Diox-Furans @_)L, -,
as @ze u_/\/ mmonia / Sulfides /
(Circle Appropriate Analyses)
Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: ml! Fines:
. - -~ = L) / ., 3 ! \ X j g
Yoo = T T ke D T 20 M Vg dbits 319/ 80 Ky —

Grab Number: { Water Depth:_ 57, | £4- Penetration Depth: 2.7 ¢, Time: O 22
Bioassaqufen—ﬁgry‘ A {circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Coior: Sediment Odor: Comments:
cobble D.0. none /”’/’(H?S\, o BRice FRAES,
Joravel @5@\ d slight_x Petroleum
sand CMF Black moderate other:
siltélay \‘ sn &3 brown strong
organic matter ~~TBrown sg/ceﬁé overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circie)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H28
gravel gray slight Petroleum
sandCMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Suifides; VOC Sample (circie)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCMF black moderate ~ other:
siit clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobbie D.O. none H28
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwheiming

Rarnrded hyv: “\T\ + T—VI,‘._



1"\
C

Coliection Date: 7/{% /v t

ANCHOR Surface Sediment Field Sampie Record Shipping Date: %/ 74/ ¢

ENVIRONMENTAL, L.L.C.

Vx

Project Name. Project No: Station ID: AN -43b

Sampling Crew: :)Pm. ME?\/IJL':%\') . lsmi O! NG Dy P){ll A é{' AN
Sampiing Vessel: 1%/, : (4 Arvi . Sampling Method: &, e o0 ¢ (2l
Subcontractor(e): P i1Cue; wytie (MS5)  Clivcpup. ek )
Station Coordinates: N/ Lat. §7% (% Y620 7, Weather: (‘¢ o (¢ 7
E/W/long. (2222, feyc'yw ’
Datum/ WGCS 84

L, ks

Zone:

Sample Number: A Al -0 . v
Analysis: @IS_I__B[\_IAS /VOCs / PCBg)/ Pest / Herb / TBTs / Diox-Furans
(IS Geain Site / TOC / TVS / Ammonia / Sulfides
(Circle Appropriat?AnaIyses)

Fieid Test Results

. - — .\
pvsupg = 409 +* AT 734 0 0.2
7

fdrs

Comments:
Salinity: ppt
Ammonia: mg/L L
Grain Size: ml Coarse: ml Fines: BT

,/ J

G ) ) K

Grab Number: i Water Depth: 4[)\(1 Penetration Depth: 24 ¢, Time: OF; 2¢
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: » Comments: .
cobbie Lo e .0. . none S i) QB Lo / Sketpd
gravel Talh '—om/b"’: gray ) "J/ 2 (fﬂ sfignt Petroleum | SHelL. FARES (FEw)
sand CMF we moderate other:

siit @\ £ F prown strong

organtc matter /&m , overwhelming

Grab Number: Water Depth: Penetration Depth: Time:

Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Coior: Sediment Odor: Comments:

cobble D.O. none H2S

gravel gray slight Petroleum

sand CM F biack moderate other:

silt clay brown strong

organic matter brown surface overwhelming

Grab Number: Water Depth: Penetration Depth: Time:

Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:

cobble D.O. none H2S

gravel gray slight Petroleum

sandCMF black moderate other:

silt clay brown strong

organic matter brown surface overwhelming

Grab Number: Water Depth: Penetration Depth: Time:

Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfiges; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:

cobble D.C. none H2S8

gravel gray siight Petroleum

sandCMF black moderate other:

silt clay brown strong

organic matter brown surface overwnelming

Recordead hy: TK; F I\"? (A/




ANCHOR Surface Sediment Field Sample Record

ENVIRONMENTAL, L.L.C

Z

Project Name: (l« . \_,

Collection Date: 7/73 /e
Shipping Date: 7/ ,g//Q{

C‘} [YE A Project No: ¢ 1 ¢ ¢ =1L ~tll TZ station ID: TZ2A- 7.
Sampling Crew: [Yan Hlemr @Sy Dave 1 dice ve, . S5 A B0\ pin
Sampling Vessel: _1-/y, \ npuc o bt " Sampling Method: _Mypan o (i
Subcontractor(s): 1) jede.y v Sons (M 5% ) {,(\\ ane [ (e )
Station Coordinates: N/ Lat. o 7\ L %4572 ~ Weather: - L/K Q, chr ;,-7’ )
1_W!Long< (22 i, OSSR W
Datum. AJAD)83 / WGS 84 Zone:
Sample Number: 'TZ:..A -2
Analysis: ’Metais / BNAs /VOCs #PCBg)/ Pest / Herb / TBTs / Diox-Furans . -
Q’S}Gram s(ze 170G /TT‘VS//‘.?Ammoma / Sulfides SNVCC s
(Clrcle Appropnate Analyses)
Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:
e s 3% 5 47 530 = 7 2.3 i Validats ]
Grab Number: { Water Depth: 3¢!. b’&-r Penetration Depth: 25 Cpvy Time: 0700
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble - D.O. none ) btimm sagn S Soiig
! IR eyl (&gt ) Petroleum | S4MCbrionar e
.. grave 1k & DA W '\.../g u OB o £t/
Y JsandCMF black moderate other:
C SRy, -v7 g ___{orown_ strong
organic matter 4 %mcbe\‘ overwhelming
Grab Number: Water Dapth: Penetration Depth: Time: iﬁ%__—é&_
Bioassay / Chemistry (circle)  AVS/SEM,; Total Sulfides; VOC Sampie (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H28
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circie)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
. JSediment Type: Sediment Color: Sediment Odor: Comments:
C} cobble D.O. none H28
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwhelming

Recordar k- (SR

D4 T A



.. Project Name: Lo [V el

Collection Date: 7/:13/¢)

—
-

ANCHOR Surface Sediment Field Sample Record

’\Z‘ Shipping Date. X Vi

-
Y/ q . . . . el :
‘& ProjectNo: 2 :¢¢ <@ =i T2

Station ID: 4 /-2

Semping Crew: Dy fema 1 650 et D icurowiye faiagme bo i
Sampling Vessel: /v Vrhncy davi Sampling Metnoa:  jby 500t 1 €544%
Stihcontractor(s): P AN R T

4736 425 Weather: /ey €

2 fe 1 vSeo
Station Coordinates: N/ Lat.

r‘r_s_/{zfm S e/lcpwvsx
(Circle Appropriate Analyses)

Ammonia / Sulfides

N P bre o
E/W/long. jZ2° 22,532y W '
Datum: MNADER / WGS 84 Zone:
Sample Number: AN =301 . T ,/—\‘\
Analysis: Metals / BNAs / VOCs /PCBs/ Pest / Herb / TBTs / Diox-Furans =, ;] /™ TTTT
~

N

Field Test Results

Comments:
Salinity: ppt
Ammonia: mo/L
Grain Size: mi Coarse: ml Fines:
Wiy = 3257 19 4= <2 ) Ty Veldd 20 2/6 /0
Grab Number: | Water Depth: 'f'z 7,5 fr Penetration Depth: 2 E, ¢m Time: Q(Z 20
Bioassay /m - (circle)  AVS/SEM:; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Cotlor: Sediment Odor: Comments:
cobble s {D.0. none
gravel  7Fis Cy_&; gTa“y\ C vers qs_EéET Petroleum
“Isand CMF black moderate other:
g sil@ brown strong
organic matter ”5@7 overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circie)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwheiming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle) AVS/SEM: Total Sulfides; VOC Sample (circie)
Sediment Type: Sediment Color. Sediment Odor: Comments:
cobble D.O. none H28
gravel gray slight Petroleum
sandCMF black moderate other:
silt clay brown strong
organic matter pbrown surface overwheliming

Recorded byv:

oA TP




o Project Name: I+ tf (. oy = Project No: = & & “17i={ T Z- station ID: 4, - Zso
/ Sampling Crew: Dan, }ig;wva;sv/ Do Dickaniz, Coiidne Eo 740y
Sampling Vessel: i/ Alpnic fipordi Sampling Method: /iy yaa o ge (A
Subcontractor(s): _ivie, e (u e\ [ negone (i #)
Station Coordinates: N/ Lat. Q2,3 .;.’C“:'" L Weather: ~ '35 (07 L7, bu D
E/W/long. (22 ¢2.653Y ’ '
Datum: ﬁ&% WGS 84 Zone:
Sample Number: A/ - 32 7. o }
Analysis: Metals / BNAs / VOCs /@ / Pest / Herb / TBTs / Diox-Furans N .
(757 Gein Sike 1FOL 1 TVS / Ammonia / Suifides & Ve e BT ;
(Circlmropﬁate Analyses) — “»\__//
Field Test Resuilts Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: mi Fines:
e Ee — 37 ST el = T 9.9 D VanpymEid R)CID) A -
Grab Number: | Water Depth: 37 S frr Penetration Depth: Time: 6" ¥7
Bioassay //Chemistry (circle)  AVS/SEM:; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none <H2S. Lodnct Pari
gravel T s gray .df@m Petroleum wo oy ar b =
R LR e ~ e 5 0y e G
C\\ sand | gM F black moderate other: S e Sl Lic,
A silt clay brown stron P ovene s -
<eﬁgan|/c1natter fown surface ~ overv?heiming / =
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sandCMF black moderate other:
fsilt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sampie (circle)
Sediment Type: Segiment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circie) AVS/SEM: Total Sulfides: VOC Sampie (circle)
~.. |Sediment Type: Sediment Color: Sediment Odor: Comments:
C \} cobbie D.O. none H28
< aravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwheiming

Collection Date: 7/:3/@ |

-

« R ANCHOR Surface Sediment Field Sample Record Shipping Date: 7/ /4 /o,

" ENVIRONMENTAL, L.L.C.

DTt TP

Recorded by:




C

VAl

ENVIROMNMENTAL. L.L.C.

L O

=/ 4141’

ANCHOR Surface Sediment Field Sample Record

Collection Date:
Shipping Date:

z/

-
' )

3

g ey

Project Name: Project No: =~ |G L9 (1 TZ Station ID: / ! "’] A -&
Sampling Crew: ()\N H’E’NN'L’_SQV : Df’v Ly [)H.'t'n’.w Lo I?J,'thu Ll"'(‘ Vilgbne
Sampling Vessei: | AUy iy ) ‘ Sampling Method: _pbyrsrinesmic i - 401
SUDCONTACIONS) YV Lo jvi s ¢ 5§50 ) L (30w Lo { (2 El) Frve & Sorbrin i
Station Coordinates: N/ Lat.  ¢j=2% i, G2l N Weather:
E/W/long. 2o~ L%, 2475 W
Datum: Pde'BS\/ WGS 84 Zone: AN
N’ . ” ~ . —
Sample Number: T G A~ & S S POl 1S (T BAST OF M)
5 ¥ 2
Analysis: -@;a&s//B_l\iiAs /VOCs //f_gas// Pest / Herb / TBTs / Diox-Furans }% ST,
(TS #Gfain Size £TOC/ TVS / Ammonia / Sulfides 6 vee
(Circle Appropriate Analyses)
Field Test Results ' Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: m| Coarse: ml Fines:
Grab Number: g Water Depth: Penetration Depth: Time: j& <35
Bicassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble > D.O. “Anone= H2S M0 Sy vV ol
£ o
gravel P frr gray slight Petroleum il Ure Frurt Bn 5900
", Jsan CMF black moderate other: SPLT F1Bs
e = |brown..__ ¢
yCiay P row / strong .
organic matter Chrown surface~ overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Suifides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S ===
gravel gray slight Petroleum
sandCMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H28
gravel gray slight Petroleum
sand CMF black moderate other:
silt clay brown strong
organic matter brown surface overwhelming
Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circie) AVS/SEM; Total Sulfides; VOC Sample (circle)
Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S
gravel gray slight Petroleum
sand CM F black moderate other:
silt clay brown strong
organic matter prown surface overwhetming
?\\\ - (W
Recorded bv: SN P?l



C_,/

CE

Coliection Date: fda
\Z ANCHOR Surface Sediment Field Sample Record Shipping Date: 7 /7y /ey
Project Name: i+ |y beosr =/ Project No: ™ ¢C-1“U-11 {2 stationID: 7 | <] A - L

Sampling Crew: D Memcesey D

/ )'Cel_u}::.—‘

e s € UG

Analysis:

Sampling Vessel: i/, & duc Car oyt Sampling Method: ) oy o g1 ¢ (heig] o
Subcontractor(s): 1>\ 4 en Lonse N brvpp (Ea®
Station Coordinates: N/Lat. v 7" (. < 287 o Weather: 0, . bt (SSE LT Leiad)
E/W/Llong. 122~ 232697
Datum: 83.) WCS 84 Zone:
Sample Number:

@5 / BNAs / VOCs /{C’Bs/ Pest / Herb / TBTs / Diox-Furans
{(TS(Grain Bize /|ATO/ TVS / Ammonia / Sulfides
(Circle Appropriate Analyses)

odste o 5115 /01 o

Field Test Results Comments:
Salinity: ppt
Ammonia: mg/L
Grain Size: mi Coarse: ml Fines:
P = T 3.9 4 e T = Bl s U
- N
Grab Number: ‘ Water Depth: = L > Penetration Depth:

—~
(o Cown
—— .

Time: _/p Yo

Bioassay eﬁiéfya’ (circle)  AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.0. Gone H2s Fiw Selezi £RAS,
@’a‘\_{\el A gray siight Petroleum | vexy Leriud wos o
séEd’C MF black moderate other: O@2el s
silt clay §brown strong

organic matter brown surface overwheiming

Grab Numbher: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle) AVS/SEM; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S

gravel gray slight Petroleum

sand CM F black moderate other:

silt clay brown strong

organic matter brown surface overwhelming

Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM:; Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S

gravel gray slight Petroleum

sandCMF black moderate other:

silt clay brown strong

organic matter brown surface overwhelming

Grab Number: Water Depth: Penetration Depth: Time:
Bioassay / Chemistry (circle)  AVS/SEM: Total Sulfides; VOC Sample (circle)

Sediment Type: Sediment Color: Sediment Odor: Comments:
cobble D.O. none H2S

gravel gray slight Petroileum

sandCMF black moderate other:

silt clay brown strong

organic matter brown surface overwheiming

e~ '
Recorded by } \/ T

i

\ Fe



